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PREFACE. 


The  author  was  prevailed  upon  to  undertake  the  present 
work  by  the  solicitation  of  readers  of  his  earher  treatises. 
However,  though  the  frequent  inquiries  for  a  book  of 
this  kind  indicated  its  necessity,  the  difficulty  of  the  task 
was  equally  apparent ;  and,  in  fact,  it  seemed  clear  from 
the  outset  that  there  was  no  possibiHty  of  setting  up  any 
universal  standard  of  costs.  For,  even  though  in  many 
respects — such  as  concern  the  raw  materials,  washing, 
(Carbonising,  milling,  raising,  spinning,  weaving,  drying, 
shearing,  pressing,  etc.— the  conditions  are  nearly  the 
same  for  all  manufacturers,  the  factors  governing  the 
result  of  the  actual  calculations  are  of  a  most  diversified 
character.  The  best  foundation  for  the  requisite  calcu- 
lations and  reflections  is  naturally  the  experience  gained 
in  practice;  and  it  is  easy  for  the  manufacturer  to 
establish  from  his  account  books  the  most  reliable 
indications  respecting  the  general  expenses  incurred  and 
the  various  contingencies  to  be  provided  for. 

This  circumstance,  however,  does  not  in  the  least 
diminish  the  utility  of  the  present  work,  it  being  of 
prime  importance  to  the  manufacturer  to  know  what 
calculations  should  be  made  and  how  they  are  to  be 
performed;  and  to  clearly  elucidate  these  points  is  the 
sole  object  of  the  present  work. 
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PREFACE. 


In  the  performance  of  his  task  the  author  has  been 
guided  throughout  by  a  desire  to  be  as  complete  and  as 
clear  as  possible.  This  entails  the  mention  of  much 
that  is  already  a  matter  of  common  knowledge  to  the 
old  hand,  though  essential  for  the  understanding  of  the 
student  and  the  beginner.  This  reason  may  also  be 
urged  in  excuse  of  sundry  repetitions  introduced  to  save 
too  many  cross  references. 

The  pains  he  has  taken  embolden  the  author  to  hope 
his  work  will  meet  with  the  same  friendly  recognition 
as  his  other  writings;  more  especially  as  it  deals  with 
one  of  the  sorest  points  in  the  entire  Textile  Industry. 
It  is  also  hoped  that  the  book  will  be  found  a  reliable 
guide  and  helper  to  those  engaged  in  that  industry, 
especially  in  the  woollen  branch. 

Finally,  the  book  should  act  as  a  warning  to  many 
manufacturers  to  return  to  more  accurate  methods  of 
calculating,  and  cease  the  reckless  cutting  of  prices.  The 
results  of  such  a  course  would  be  to  save  them  from 
impending  ruin,  and  enable  them  to  conciliate  the  oper- 
atives—thus avoiding  discredit  on  that  side  also.  That 
the  book  may  exercise  a  beneficial  influence  in  this 
direction  in  particular,  is  the  sincere  wish  of 


Aachen, 

January,  1903. 


N.  E. 


TRANSLATOR'S  NOTE. 


The  German  edition  appeared  last  year,  and  the  author 
has  since  revised  the  figures,  especially  those  deahng 
with  Cloth  Calculations,  for  this  translation.  In  ar- 
ranging the  Enghsh  edition  it  has  seemed  advisable  to 
make  certain  modifications  in  the  yarn  No.'s,  etc.,  stated 
in  the  specimen  calculations,  so  as  to  simpHfy  the 
figures  by  avoiding  the  fractions  that  would  be  entailed 
by  giving  the  exact  English  equivalents  of  the  metric 
numbers,  German  coinage,  and  so  on. 

C.  S. 

London, 

May,  1904. 
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THE  VALUE  OP  CALCULATION  IN  THE  TEXTILE  INDUSTRY. 

In  order  to  work  at  a  profit  nowadays,  the  manufacturer  must 
not  merely  be  possessed  of  technical  knowledge,  but  must  also 
be  able  to  calculate  properly  and  make  a  practice  of  so  doing. 

Moreover,  mere  skill  as  an  arithmetician  is  not  sufficient ; 
the  manufacturer  must  also  be  fully  acquainted  with  the  factors 
with  which  he  has  to  reckon  in  his  calculations. 

Innumerable  pieces  of  badly  made  goods  and  countless 
bankruptcies  could  have  been  avoided  by  an  increased  ability 
and  wilhngness  in  calculation  on  the  part  of  manufacturers  and 
their  subordinates.  The  manufacturer  who  does  his  calculating 
badly  or  carelessly  injures  not  himself  alone,  but  also  his  com- 
petitors. As  a  result  of  his  inaccuracy  the  price  of  his  finished 
products  grows  lower  and  lower  every  day,  so  that  finally, 
despite  all  possible  economies,  there  is  no  profit  left. 

Many  manufacturers  who  either  do  not  know  how  to  work 
their  calculations  properly,  or  else  are  too  easy-going  to  do  so 
with  accuracy,  follow  the  lead  of  their  competitors.  How  often 
is  it  said,  "  Oh,  if  so-and-so  can  do  it  at  the  price,  I  can  too  " — 
and  then,  when  the  books  are  made  up  at  the  end  of  the  year, 
the  error  of  this  assumption  is  manifested.  In  fact,  a  very 
large  number  of  such  careless  workers  do  not  know  whether 
they  have  made  a  profit  or  the  reverse  until  the  yearly  balance 
sheet  is  made  up. 

Formerly  it  was  the  custom  to  make  the  goods  first  and  then 
reckon  up  the  cost ;  but  nowadays  one  is  compelled  as  a  rule 
to  do  the  calculating  first,  the  permissible  limit  of  cost  being 
well  known. 
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SPINNING  AND  WEAVING  CALCULATIONS. 


Of  all  branches  in  the  textile  industry,  that  of  woollen  goods 
presents  the  greatest  difficulties  in  respect  of  calculation,  both 
as  regards  the  raw  material  itself  and  the  cost  of  production. 
In  the  former  event  we  have  to  deal  with  the  cost  of  and  loss 
in  washing  ;  then  come  the  expense  and  waste  in  spinning ; 
the  cost  of  weaving,  and  the  count  of  the  warp  and  weft 
threads  ;  in  the  finishing  process  there  are  the  cost  and  waste, 
and  the  contraction  of  the  finished  cloth,  the  whole  being 
conjoined  to  furnish  the  cost  of  the  final  product. 

In  the  following  chapters  the  calculation  of  woollen  goods 
will  be  chiefly  borne  in  mind,  since  it  will  be  comparatively 
easy  to  deduce  from  the  particulars  the  necessary  conclusions 
for  application  to  other  branches  of  the  industry,  more  especially 
because  in  these  latter  the  losses  in  respect  of  waste  and 
contraction  are  smaller  than  with  wool. 

The  most  convenient  course  is  to  divide  the  calculations 
into  four  headings,  namely  : — - 
I.  Eaw  material. 
II.  Yarn. 

III.  Working  calculations. 

IV.  Piece  goods. 


SECTION  I. 


CALCULATIONS  CONCERNING  THE  RAW  MATERIAL  AND 
THE  YARN. 

CHAPTEE  I. 
CALCULATING  THE  RAW  MATERIAL. 

In  connection  with  the  raw  material,  we  have  to  deal  with 
three  kinds  of  calculations,  namely : — 

1.  What  will  be  the  cost  of  the  wool  in  the  finished  state, 
sorted,  washed  and  carbonised,  the  percentage  of  waste  and  the 
rate  of  wages  being  known  ? 

2.  The  proportion  in  which  several  kinds  of  wool  can  be 
blended  in  order  to  obtain  a  material  at  a  given  price. 

3.  The  determination  of  the  quantity  of  material  required 
to  furnish  a  given  length  or  number  of  pieces  of  finished 
product. 

Calculating  the  Cost  of  Soeted,  Washed  and  Cabbonised 

Wooii. 

Example  1. — Assuming  that  the  wool  costs  8d.  per  lb.  in  the 
grease,  and  loses  60  per  cent,  in  scouring,  i.e.,  every  100  lb. 
yiel(d  40  lb.  of  scoured  wool. 

The  cost  of  scouring  at  Verviers,  where  this  industry  is 
largely  carried  on,  is  8  centimes  per  kilogramme,  which  is 
equivalent  to  0'352d.  per  lb.  when  the  yield  is  less  than  40  per 
cent,  or  O'BSd.  per  lb.  in  excess  of  40  per  cent.  Carbonising 
costs  O'BBd.  per  lb.  of  finished  material,  and  the  total  cost  of 
sorting,  scouring  and  carbonising  amounts  to  l*43d.  per  lb 

(3) 
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Now  as  the  wool  loses  60  per  cent,  in  scouring,  the  re- 
maining 40  per  cent  costs  as  much  as  the  original  lb.  Hence 
since 

40  per  cent,  of  1  lb.  of  scoured  wool  costs  8d. 
1  „  „         „  8  ^  40,  and 

100       „  „  „         „  (8  X  100)  -  40  = 

Is.  8d.  per  lb. 

Add  to  this  the  cost  of  scouring,  sorting  and  carbonising, 
viz.,  l'43d.,  and  the  cost  of  the  finished  wool  is  Is.  9id. 
per  lb. 

Example  2. — Assuming  a  3000  lb.  parcel  of  dirty  wool  (at 
6^d.  per  lb.)  to  be  in  question,  and  that  the  same  being  already 
sorted  has  merely  to  be  scoured  and  carbonised,  the  loss  in  this 
case  being  taken  at  only  56  per  cent.  The  first  question  arising 
is  the  quantity  of  clean  wool  left,  the  cost  of  scouring  as  a 
whole  and  average  per  lb.,  and  what  is  the  cost  per  lb.  of  the 
scoured  wool. 

The  loss  in  scouring  and  carbonising  being  56  per  cent., 
we  have  44  per  cent,  of  clean  wool  left,  i.e.,  of  the  3000  lb. 
we  have  (44  x  3000)     100  =  1320  lb. 

The  cost  of  scouring  has  already  been  given  as  0'352d.  per 
lb.  up  to  a  yield  of  40  per  cent,  and  0"88d.  per  lb.  in  excess  of 
that  figure.  We  have  therefore  to  ascertain  how  many  pounds 
have  to  be  charged  at  each  rate.    Since — 

Each  100  lb.  of  wool  in  the  grease  furnish  40  at  0"352d. 
per  lb.  for  washing. 

Each  1  lb.  of  wool  in  the  grease  furnishes  40  ^  100  at  0"352d. 
per  lb.,  and  3000  lb.  will  furnish  (40  x  3000)  ^  100 
=  1200  lb.  at  0'352d.  per  lb. 

Accordingly,  these  1200  lb.  cost  35s.  3d.  for  scouring.  The 
difference  between  this  quantity  and  the  total  1320  lb.,  viz., 
120  lb.,  will  cost  at  the  rate  of  0-88d.  per  lb.  for  scouring,  or 
altogether  8s.  9d. 

The  cost  of  carbonising  1320  lb.  at  0'88d.  per  lb.  is  96s.  9d., 
and  the  total  cost  of  the  3000  lb.  of  wool  in  the  grease  was 
1625s. 

Hence  we  have  the  following  items  of  cost : — 


CALCULATING  THE  EAW  MATERIAL. 
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£  s.  d. 

Eaw  wool      -       -       -       -       -  81  5  0 

Scouring  1200  lb.  at  0-352d.  per  lb.  -    1  15  3 

120  lb.  at  0-88d.  per  lb.  -    0  8  9 

£83  9  0 

or  Is.  3^d.  per  lb. 


Calculating  the  Propoetion  op  Different  Grades  of  Wool 
TO  Furnish  a  Mixture  at  a  Given  Price. 

Example  1. — It  is  required  to  produce  a  mixed  wool  costing 
Is.  l|d.  per  lb.  from  two  grades  in  stock  costing  respectively 
Is.  Sjd.  and  lOd.  per  lb.  What  proportion  of  each  must  be 
taken  ? 

For  this  purpose  we  must  employ  the  formula  : — 
Desired  cost  of  mixture  —  Price  of  cheapest  grade 
Price  of  dearest  grade  -  Price  of  cheapest  grade' 

13"25  —  10  3 

This  resolves  itself  into  jijr^  ^  =  ^>  that  is  to  say,  three- 
sevenths  of  the  mixture  must  consist  of  the  dearer  grade  and 
four-sevenths  of  the  cheaper.  Thus,  if  we  take  3  lb.  of  the  wool 
at  Is.  5^d.,  costing  4s.  4id.,  and  4  lb.  of  the  wool  at  lOd.,  costing 
3s.  4d.,  we  have  7  lb.  of  wool  costing  7s.  8|-d.,  or  Is.  l^d.  per  lb. 

Example  2. — From  stocks  costing  respectively  Is.  l|d.  and 
8|d.  per  lb.  to  prepare  a  mixture  costing  lid.  per  lb. 

On  the  basis  of  the  formula  already  given,  we  have  the 
11—8-  1 

proportion   ^  =      that  is  to  say,  1  lb.  of  the  wool  at 

I04  —  8;^  2 

Is.  l^d.  and  1  lb.  of  that  at  8|d.  give  us  2  lb.,  costing  together 
Is.  lOd.,  or  lid.  per  lb. 

Example  3. — In  many  cases  the  blend  consists  of  three  or 
even  more  grades.  If  we  take  the  case  of  three  grades  costing 
respectively  Is.  8d.,  Is.  4d.  and  lOd.  per  lb.,  and  desire  to 
produce  a  mixture  costing  Is.  2d.  per  lb.  and  containing  Is.  4d. 
worth  of  the  medium  grade  of  wool  in  each  10  lb.  of  the 
mixture,  we  must  proceed  as  follows  : — 
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The  proportion  of  middle  grade  wool  is  thus  fixed  at  1  lb. 
leaving  9  lb.  to  be  apportioned  between  the  other  two. 
Then  10  lb.  of  wool  at  Is.  2d.  will  cost  lis.  8d. 
1  „      „        „  Is.  4d.       „         Is.  4d. 


leaving  9  lb.  to  cost  10s.  4d. 
On  making  this  quantity  up  to  10  lb.  at  the  same  rate,  we 
have  10  lb*,  costing  10s.  4d.  +  IS'Sd.  =  137-8d.,  or  iS'TSd. 
per  lb.    Taking  now  the  same  formula  as  at  first,  we  have 

13-78  -  10     3-78       ,  .  ,  .  imu    4.       •  , 

  =  — — ,  that  IS  to  say,  m  every  10  lb.  ot  a  mixture 

20    -  10       10  '  ^  ^ 

of  these  two  there  would  have  to  be  3 "78  lb.  of  the  higher  grade 
wool  and  6'12  lb.  of  the  cheaper  quality.  As,  however,  we 
only  require  9  lb.  of  such  mixture  to  make  up  the  10  lb.  (there 
being  1  lb.  of  the  medium  wool),  these  figures  must  be  cor- 
respondingly reduced  by  one-tenth,  i.e.,  we  obtain  3'4  lb.  as 
the  requisite  quantity  of  high  grade  wool  and  5'6  lb.  of  the 
cheapest  wool  for  our  mixture. 

That  these  quantities  will  furnish  the  desired  result  is  evident 
from  the  following  calculations  : — 

Medium  wool  at  Is.  4d.    1    lb.    Is.  4d. 

Dearest  grade  at  Is.  8d.    3"41b.    5s.  8d. 

Cheapest  grade  at    lOd.    5"6  lb.    4s.  8d. 


Total    .        .       101b.  lis.  8d.,  or  lib.  at  Is.  2d. 

Example  4. — In  this  case  we  will  take  four  grades  of  wool 
at  the  following  prices  : — 

I.  quality  at  Is.  8d.  per  lb. 
II.      „      „  Is.  Id.  „ 

III.  „      „      lid.  „ 

IV.  „      „      lOd.  „ 
from  which  to  compose  a  blend  costing  Is.  per  lb. 

There  are  several  ways  of  doing  this,  the  most  convenient 
being  to  first  calculate  a  mixture  of  the  first  and  third  sorts, 
and  then  a  corresponding  mixture  of  the  S33ond  and  fourth, 
the  two  bsing  afterwards  mixed  in  equal  proportions. 


CALCULATING  THE  EAW  MATERIAL. 


7 


12  —  11  1 

The  first  equation  will  then  be  ^  —  =     i.e.,  the  first 

mixture  will  consist  of  8  parts  of  the  cheaper  wool  (III.)  and 
one  part  of  the  dearest  (I.). 

22       10  2 

For  the  second  mixture  the  formula  gives  us   — r  = 

or  bringing  the  fraction  to  the  same  denominator  as  in  the 
6 

first  mixture  i.e.,  this  second  mixture  will  require  to  be  com- 
posed of  three  parts  of  the  cheaper  component  (IV.)  and  six  of 
the  dearer  (II.).  If  we  take  these  parts  as  pounds  we  have  the 
following  proportions  : — 

s.  d. 

1  lb.  of  No.  I.  wool  at  Is.  8d.  .  1  8 
6  „  II.        „     Is.  Id.   .    6  6 

8  „  „  III.  „  lid.  .  7  4 
3  „     „    IV.       „        lOd.   .    2  6 


18  ,,  of  final  mixture  costing      .  18    0,  or  Is.  per  lb. 


Calculating  Quantity  of  Material  Ebquired  for  Produc- 
ing A  Given  Length  or  Number  of  Pieces  op  Cloth. 

Example  1. — The  first  problem  we  will  take  is  to  calculate 
the  quantity  of  raw  wool  required  to  produce  40  yds.  of  cloth 
67  inches  wide  inside  the  selvages  (each  1  inch)  and  woven 
with  a  reed  of  15  dents  to  the  inch,  each  dent  taking  4  ends. 

The  warp  yarn  is  to  run  10,000  yds.  to  the  lb.,  and  the 
weft  9090  yds.  per  lb.  ;  number  of  picks,  62.^  to  the  inch. 
The  loss  sustained  by  the  wool  in  scouring  is  assumed  to  be 
56  per  cent,  and  in  spinning  3  per  cent.,  and  the  contraction  of 
the  warp  and  weft  in  the  loom  6  per  cent,  and  4  per  cent, 
respectively. 

With  15  four-end  dents  per  inch  and  a  breadth  of  67  inches 
of  cloth,  the  total  length  of  yarn  in  each  yard  of  full  width  of 
warp  threads  will  be  15  x  4  x  67  =  4020  yds. 

Now  each  warp  suffers  a  greater  or  smaller  amount  of  con- 
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traction  during  the  operation  of  weaving  in  the  loom,  the  actual 
extent  depending  on  a  variety  of  factors.    Thus  : — 

1.  On  the  varying  degree  of  tension  imparted  to  the  warps 
in  the  loom. 

2.  On  the  thickness  of  the  weft  yarns. 

3.  On  the  hardness  or  softness  of  the  weft  yarn.  The 
softer  the  weft  the  smaller  the  effect  of  flexion  it  exerts  on  the 
warp,  and  therefore  the  less  will  the  latter  contract.  The 
converse  equally  applies. 

4.  On  the  mode  of  intersection  of  the  threads.  The  result 
will  differ  according  to  : — 

(a)  The  number  of  intersections  in  a  given  length  of  warp 

or  number  of  picks,  and 
(6)  Whether  the  same  warp  thread  has  to  cross  one  or 

more  weft  threads  (see  later). 
The  percentage  of  contraction  ranges  from  2  to  10  and  even 
12  per  cent.,  according  as  the  weft  is  fine,  soft  or  thick,  one  or  more 
layers  of  weft  have  to  be  crossed,  and  according  to  the  tension 
put  upon  the  warps.    In  the  present  instance  the  contraction  is 
assumed  to  be  6  per  cent.,  and  therefore  the  aforesaid  4020  yds. 
of  yarn  will  only  be  94  per  cent,  of  the  total  requirement. 
Hence  we  must  reckon  that  as — 
94  per  cent,  of  the  total  warp  length  is  4020  yds. 
1       „         „  „  „  4020  ^  94. 

and  100       „         „  ,,  „  (4020  x  100)  94 

=-=  4277  yds.  of  yarn. 
The  yarn  runs  10,000  yds.  per  lb.    Hence  1  yd.  will  weigh 
0-0001  lb.,  and  4277  yds.  will  weigh  0-4277  lb. 

The  number  of  picks  being  62 i  per  in.,  there  will  be  62| 
X  36  =  2250  picks  per  yd.  ;  and  since  the  width  of  the  cloth 
is  67  in.,  plus  2  in.  of  selvage,  i.e.,  69  in.,  these  2250  picks 
will  consume  (2250  x  69)  ^  36  =  4312-i  yds.  of  weft  yarn 
per  yard  of  cloth. 

A  very  large  number  of  manufacturers  and  textile  experts 
stop  the  calculation  of  the  weft  at  this  stage,  and  make  no 
allowance  for  contraction.  This  factor,  however,  must  be 
borne  in  mind,  because  whilst  the  spinner  tests  the  fineness 
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of  his  weft  yarns  under  tension,  in  order  to  make  the  count 
as  high  as  possible  (seeing  that  the  price  increases  with  the 
fineness),  the  conditions  are  different  in  the  loom  despite  all 
attempts  to  subject  the  yarn  to  artificial  tension,  this  being 
particularly  the  case  when  the  shuttle  rebounds  a  little  on 
entering  the  box.  As  already  mentioned,  we  make  in  the 
present  instance  an  allowance  of  4  per  cent,  for  weft  con- 
traction, and  therefore  the  above  length  of  weft  will  have  to 
be  increased  accordingly. 

Then,  since  96  per  cent,  of  the  actual  requirements  of  weft 
equals  4312^  yds.,  1  per  cent,  of  the  actual  requirements  of 
weft  equals  4312.^  96,  and  100  per  cent,  of  the  actual  re- 
quirements of  weft  will  be  (4312^  x  100)  -f-  96,  i.e.,  4492  yds. 

Since  the  weft  yarn  runs  9090  yds.  to  the  pound,  each 
yard  weighs  O'OOOll  lb.,  and  therefore  the  total  weight  of  yarn 
required  per  yard  of  cloth  will  be  :  4492  x  O'OOOll  =  0-49412  lb. 
or  in  round  figures  |  lb. 

The  total  weight  of  warp  and  weft  yarn  required  per  yard 
of  cloth  is  therefore  : — 

Warp  0-43  lb. 
Weft  0-49  lb. 


0-92  lb. 

An  allowance  has  now  to  be  made  of  3  per  cent,  for  waste 
in  spinning,  this  being  made  up  of  fluff  in  carding  and  fine 
spinning,  broken  ends  and  other  sources  of  loss.  Hence  the 
aforesaid  0*92  lb.  of  wool  represents  only  97  per  cent,  of  the 
total  required,  which  will  therefore  be  (0*92  x  100)  -^  97  = 
0*948  lb.  This  figure  in  turn  has  to  be  augmented  to  allow 
for  the  loss  in  scouring,  namely,  56  per  cent.,  so  that  the 
0"945  lb,  represents  only  44  per  cent,  of  the  total  amount  of 
wool  in  the  grease,  viz.  (0'945  +  100)  4-  44  =  2*15  lb.  per  yd. 

Hence  for  40  yds.  of  cloth  there  will  be  needed  40  x  2'15  lb. 
=  86  lb.  of  raw  wool. 

A  few  units  per  cent,  in  addition  may  be  allowed  for  waste 
of  yarn  in  weaving. 

Example  2. — Take  as  material  a  mixture  of  wool  50  per 
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cent.,  shoddy  35  per  cent,  and  mungo  15  per  cent.  The  wool 
costs  Is.  2d.  per  lb.  and  loses  35  per  cent,  in  scouring ;  the 
shoddy  costs  8|d.  per  lb.,  and  the  mungo  5|d.  The  loss  in 
spinning  averages  10  per  cent,  all  round.  The  problem  is  to 
find  the  cost  of  a  40-yd.  piece  of  cloth  prepared  from  these 
materials  and  weighing  20  oz.  per  yard,  allowing  12  per  cent, 
for  loss  of  material  in  milling,  raising  and  shearing. 

The  yard  of  cloth  is  to  weigh  20  oz.,  and  as  the  loss  in 
finishing  is  12  per  cent.,  these  20  oz.  represent  only  88  per 
cent,  of  the  total  weight  of  raw  material,  which  will  therefore 
be  (20  X  100)  4-  88  =  22f  oz.  per  yard. 

Since  the  raw  material  has  lost  10  per  cent,  in  spinning, 
the  22 1  oz.  represent  merely  90  per  cent,  of  the  total,  and 
must  be  correspondingly  increased,  viz.  (22f  x  100)  90  = 
25^  oz.  per  yard. 

To  take  the  wool  first.  As  this  comprises  50  per  cent,  of  the 
mixture,  the  weight  per  yard  will  be  12*625  oz.,  and  as  it  has  lost 
35  per  cent,  in  scouring,  the  amount  of  wool  to  be  taken  in  the 
grease  will  be  (12*625  x  100)  4-  65  =  19|  oz.  for  each  yard  of 
cloth,  or  40  x  19^  oz.  =  48  lb.  for  the  40  yds.  at  the  stated  price 
of  Is.  Id.  per  lb. ;  this  gives  the  cost  of  the  raw  wool  as  £2  12s. 

The  shoddy  comprises  35  per  cent,  of  the  total  25 j  oz.  of 
material  required,  i.e.,  8|  oz.,  making  for  the  40  yds.  a  total  of 
22  lb.,  which  at  8fd.  per  lb.  gives  16s.  as  the  cost  of  the  shoddy. 

Finally  the  yarn  also  contains  15  per  cent,  of  mungo  or 
3f  oz.  per  yard,  making  in  the  40  yds.  9h  lb.,  which  at  5id. 
per  lb.  comes  to  4s.  4d.  as  the  cost  of  the  mungo. 

Consequently,  the  cost  of  the  total  raw  material  will  be  as 
follows  : — 

Pure  wool  .  .  f  2  12  0 
Shoddy  .  .  .  0  16  0 
Mungo    .        .  .044 

Total       £3  12  4 
Since  where  inferior  material  is  worked  an  additional  5  per 
cent,  should  be  allowed  for  waste  ends,  etc.,  in  the  weaving 
the  raw  material  will  cost  altogether  about  £3  16s. 


SECTION  I.  {Continued). 


CHAPTEE  II. 
THE  YARN. 

The  calculation  of  yarns  being  of  a  very  divergent  character 
may  be  divided  into  groups,  viz.  :  — 

1.  The  cost  of  yarn  from  a  given  material. 

2.  Calculating  a  yarn  or  twist,  to  determine  the  yarn  number. 

3.  Calculating  the  cost  of  twist. 

4.  Determining  the  yarn  number  for  a  given  kind  of  cloth. 

5.  Determining  the  weight  of  a  yard  of  cloth,  the  yarn 
number  and  setting  of  warp  and  weft  being  known. 

6.  Ascertaining  the  quantity  of  yarn  required  for  a  given 
kind  of  cloth. 

7.  What  length  of  yarn  to  beam,  the  weight  being  known. 


Cost  of  Yaens  fbom  a  Given  Material. 

For  the  price  of  the  raw  material,  see  the  preceding  chapter. 

For  the  cost  of  spinning,  including  wages,  olein,  or  other 
oil,  and  waste  in  spinning,  the  following  figures  may  be  taken 
as  averages  : — 


Spinning  Woollen  Yarns. 

The  spinning  of  yarn  running  1000  yds.  to  the  lb.  costs  l"8d. 

1500  „  „  „  l-9d. 

2000  ,,  ,,  l'98d. 

2500  „  „  „  2-06d. 

3000  ,,  ,,  2-15d. 

3500  „  „  „  2-23d. 

4000  „  „  „  2'31d. 

4500  ,,  „  „  2-4d. 
(11) 
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The  spinning  of  yarn  running  5000  yds.  to  the  lb.  costs  2"48d. 

5500       „        „       „  2-56d. 
6000       „        „       „  2-64d. 
6500       „        „       „  2-83d. 
7000       „        „       „  3-02d. 
7500       „        „       „  3-21d. 
8000       „        „       „  3-40d. 
8500       „        „       „  3-59d. 
9000       „        „       „  3-78d. 
9500       „        „       „  3-97d. 
10000       „        „       „  4-18d. 
10500       „        „       „  4-37d. 
11000       „        „       „  4-56d. 
11500       „        „       „  4-75d. 
12000       „        „       „  4-94d. 
Yarns  woven  for  sale  are  usually  oiled  in  the  following 
proportions  : — 

(a)  Cheviot  wools  and  various  mixtures,  14  per  cent,  of  olein. 
{b)  Ordinary  wools,  10 
Where  the  yarn  is  spun  for  weaving. on  the  premises,  the 
percentage  of  oil  averages  5  to  7  per  cent. 

The  olein  fluctuates  considerably  in  price,  but  the  average 
may  be  taken  as  about  21s.  per  cwt.,  or  2^d.  per  lb. 

It  may  be  taken  for  granted  that,  after  storage  for  some 
time,  the  weight  of  olein  in  the  oiled  yarn  diminishes  by  about 
50  per  cent. 

The  manufacturer  who  gives  his  yarns  out  to  be  spun  should 
not  be  too  niggardly  with  regard  to  the  rate  paid,  or  it  may  lead 
to  the  spinner  employing  cheap  and  unsaponifiable  oiling  ma- 
terial. Such  a  misguided  cutting  of  prices  may  result  in  bitter 
disappointment  when  the  goods  come  to  pass  through  the 
finishing  process,  dirty  and  malodorous  pieces  being  the  logical 
consequences  of  such  policy. 

Loss  IN  Spinning  "Woollen  Yabns. 

With  pure  wool  the  loss  is  nil ;  in  fact  there  is  an  increase 
in  weight  if  the  wool  be  good  and  properly  treated.    This  gain 
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is,  however,  merely  an  apparent  one,  since  there  is  invariably  a 
loss  of  fibre,  in  the  form  of  fluff,  ends  and  dust,  in  the  carding 
and  spinning  processes,  though  this  weight  is  more  than  counter- 
balanced by  the  olein  added.  As  is  well  known,  it  is  usual  to 
mix  the  olein  with  soap  and  water,  a  little  sal-ammoniac  being 
added  to  improve  the  miscibility.  A  portion  of  this  added 
water  evaporates  already  in  the  carding  process,  more  in  roving, 
and  a  further  quantity  in  fine  spinning,  especially  when  the  air 
is  warm.  The  aforesaid  drying  of  the  olein  to  a  decrease  of 
50  per  cent,  in  weight  takes  some  time  to  accomplish,  so  that 
if  the  spinner  delivers  his  yarn  as  soon  as  spun  he  will  have  a 
greater  weight  than  if  he  waits  a  few  days. 

This  circumstance  also  explains  why  certain  spinners  of 
woollen  and  worsted  yarns  always  store  their  output  in  cellars 
with  stone  or  cemented  floors,  the  air  and  floor  being  humidified 
daily  when  necessary.  When  treated  in  this  manner  the  yarn 
does  not  dry,  but  often  actually  increases  in  weight. 

The  purchaser  of  yarn  has  a  very  good  weapon  against  this 
peculiar  method  of  loading  the  material,  by  submitting  the 
samples  to  a  conditioning  house  for  the  determination  of  the 
contained  moisture. 

The  permissible  limits  of  moisture  in  the  various  textile 


materials  are  as  follows  : — 

Wool,  woollen  yarns  and  woollen  goods  .  17  percent. 

Cotton,  cotton  yarns  and  cotton  goods  .  8to8| 

Hemp,  hemp  yarns  and  hemp  goods    .  .  Hi  to  12 

Flax,  linen  yarns  and  linens       .        .  .  Tg- 

Jute  yarns  and  goods         .        .        .  .  11 J 

China  grass,  yarns  and  goods      .        .  .  7  ,, 

Silk  yarns  and  silk  goods    .        .        .  .  11  ,, 


When  goods  or  yarns  of  mixed  fibres  are  in  question,  the 
percentage  constitution  of  the  mixture  must  be  taken  into 
account. 

In  point  of  loss  during  spinning,  good  mixtures,  e.g.,  of 
wool  and  good  shoddy,  behave  about  the  same  as  wool  by 
itself ;  inferior  mixtures  lose  about  5  to  8  per  cent. 

Mixtures  of  shoddy,  broken  ends,  mungo,  cotton,  etc.,  suffer 
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a  diminution  of  10  to  20  per  cent,  according  to  the  shortness  of 
staple  in  the  raw  material  and  the  time  the  yarn  has  been  stored 
in  a  more  or  less  dry  state.  In  any  case  the  manufacturer  will 
do  well  not  to  underestimate  this  shrinkage,  since  it  is  almost 
invariably  present. 

Example  1. — Take  the  case  of  a  mixture  of 

Sidney  wool,  360  lb.,  at  2s.  2id.  per  lb. 

Clean  Silesia  wool,  240  lb.,  at  2s.  3|d.  ,, 
to  be  spun  into  warp  yarn  measuring  10,000  yds.  per  lb.  What 
will  the  yarn  cost  per  lb.,  reckoning  the  general  expenses  at 
8  per  cent,  and  4s.  for  carriage  of  the  materials  ? 

1  lb.  of  Sidney  wool  costs  2s.  2^d.  .  360  lb.  =  £39  15  0 
1  lb.  of  Silesia  wool    „    2s.  S^d.    .  240  lb.  =    27  10  0 

600  lb. 

Deduct  for  waste  and  ends  .      4  lb. 
Net  weight  of  yarn    .        .        .  596  lb. 


8  per  cent,  of  olein  for  oiling  600  lb.,  48  lb.  at  2|d. 

0 

9 

0 

Cost  of  spinning  596  lb.  at  4"66d.  per  lb. 

11 

6 

6 

Cost  of  cartage  ...... 

0 

4 

0 

£79 

4 

6 

Less  waste,  4  lb.  at  9d. 

0 

3 

0 

£79 

1 

6 

General  expenses  and  profit,  8  per  cent. 

6 

6 

6 

£85 

8 

0 

Hence  1  lb.  of  yarn  will  cost  2s.  lOf  d. 
Example  2. — The  mixture  consists  of 
1951b.  of  white  wool    (60perct.of  the  mixture)  at  ls.lO|d.per  lb. 
49  lb.  of  worsted  ends  (15     ,,      ,,         ,,     )  ,,     lid.  ,, 
20  lb.  light  Thibet     (6     „      „         ,,      )„  6d. 
61  lb.  light  flannel     (19     ,,       ,,         ,,      )  ,,       5d.  „ 
and  is  to  be  spun  to  warp  yarn  running  6350  yds.  to  the  lb. 

At  what  price  can  this  yarn  be  sold,  allowing  3s.  for  cartage 
and  8  per  cent,  for  general  expenses  ? 
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The  195  lb.  of  white  wool  at  Is.  lOid.  cost 

.  £18 

5 

10 

49  lb.  ,,  worsted  ends  at 

Ud.  „ 

2 

5 

9 

20  lb.  ,,  Thibet  at 

6d. 

.  0 

10 

0 

61  lb.  ,,  flannel  at 

5d. 

1 

J. 

K 
O 

o 

325  lb. 

£22 

7 

0 

Less      5  lb.  waste. 

Net  820  lb.  of  yarn. 

10  per  cent,  of  olein,  32^  lb.  at  2 

id.  . 

0 

6 

1 

Cost  of  spinning  320  lb.  at  3d. 

.  4 

0 

0 

Cartage  .... 

.  0 

3 

0 

£26 

16 

1 

Less  waste,  5  lb.  at  2|d. 

.  0 

1 

2 

£26 

14 

11 

General  expenses  and  profit,  8 

per  cent. 

2 

3 

1 

£28 

18 

0 

or  Is.  lOd.  per  lb. 

Example  3. — Take  the  following 

mixture  :- 

72|-lb.  Danish  wool  cleanings 

at55d.perlb.  £l 

13 

4 

75  lb.  coarse  white  wool 

„  9id. 

2 

19 

4 

A    In  rnTVPn  "wnnl 

1 KJ*   L±lxJ%.\D\X    VV  WL/J- 

„  5id. 

0 

2 

4 

57  lb.  black  cotton  carding  ends 

7id. 

1 

1  n 

109  lb.  carbonised  mixed  mungo 

„  3id. 

1 

9 

6 

54  lb.        ,,        drab  mungo 

„  3id. 

0 

14 

8 

3  lb.        , ,        coarse  mixed  mun 

go  „  2id. 

0 

0 

8 

84|^  lb.  opened  inferior  ends 

„  Hd. 

1 

4 

8 

61|-  lb.  mixed  fluff 

„  4R 

1 

3 

0 

85  lb.  dark  „ 

„  4id. 

1 

11 

11 

24|  lb.  coloured  ends 

„  3K 

0 

8 

0 

85  lb.  mixed  waste 

0 

17 

9 

716  lb. 

£13 

19 

0 

from  which  it  is  desired  to  produce  a  yarn  running  4080  yds. 
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to  the  lb.  What  will  the  yarn  cost  per  lb.,  allowing  5s.  6d.  for 
cartage  and  6  per  cent,  for  general  expenses  ? 


The  total  cost  of  the  716  lb.  of  material  is 

.  £13 

19 

0 

Less  waste  and  ends  22  lb.  at  l^d. 

.  0 

2 

2 

Net  yarn      .        .  694 

£13 

16 

10 

10  per  cent,  of  olein,  71i  lb.  at  2;^d. 

.  0 

13 

6 

Cost  of  spinning  694  lb.  of  yarn  at  2"4d.  . 

6 

18 

10 

Cartage  ...... 

0 

5 

6 

£21 

14 

8 

General  expenses  and  profit,  6  per  cent. 

1 

5 

4 

£23 

0 

0 

or  8d.  per  lb. 

Calculating  the  Yaen  Number. 

Although  between  the  year  1874  and  the  present  time  no 
less  than  six  international  conferences  have  been  held  for  the 
purpose  of  establishing  uniformity  in  the  numbering  of  yarns, 
no  result  has  yet  been  achieved.  There  is,  however,  some 
probability  of  an  agreement  being  arrived  at  in  the  near 
future. 

Broadly  speaking,  the  numbering  of  yarns  may  be  ap- 
proached from  two  points  of  view  :  the  ratio  of  the  length  of 
a  yarn  to  the  weight  being  taken  as  the  basis  in  one  case,  and 
that  of  the  weight  to  the  length  in  the  other. 

As  mentioned  above,  the  day  is  probably  not  far  .distant 
when  the  metric  system  of  numbering  yarns  will  be  generally 
adopted ;  at  all  events,  this  is  desirable  for  industrial  and 
commercial  convenience.  The  metric  or  decimal  system  is 
based  on  the  number  of  metres  going  to  the  kilogramme  of  yarn 
(2  2  lb.).  (An  exception  is  made  in  the  case  of  silk,  because 
here  a  smaller  weight  must  be  taken  as  the  basis  or  unit.) 
Thus,  if  20,000  metres  of  a  yarn  go  to  the  kilogramme,  the  yarn 
will  be  No.  20  and  so  on. 


THE  YARN. 


17 


Existing  Systems  of  Numbebing  Yabns. 

(a)  Cotton  Yarn. — Except  in  France,  the  English  system 
of  numbering  is  universally  employed.  This  consists  in  the 
number  of  hanks,  each  of  840  yds.,  going  to  1  lb.  of  yarn, 

(b)  Flax  or  Linen  Yarn. — The  EngUsh  system,  namely  the 
number  of  leas  or  cuts  of  300  yds.  each  going  to  the  lb. 

(c)  Jute  Yarn. — The  English  system  is  used,  and  is  on  the 
same  basis  as  for  flax  yarn. 

{d)  Nettle  fibre,  China  Grass  and  Eamie  are  numbered  on 
the  metric  or  decimal  system. 

(e)  Silk. — The  unit  of  weight  is  50  milligram.mes  (known 
as  the  international  denier),  the  unit  of  length  being  500 
metres. 

if)  Chappe  and  waste  silk  yarns  are  numbered  like  worsted 
yarn  or  on  the  decimal  system. 

ig)  Woollen  Yarn. — Here  a  distinction  is  drawn  between 
carded  (woollen)  and  combed  (worsted)  yarn. 

Carded  Woollen  Yarn. — The  Enghsh  system  is  based  on 
the  number  of  hanks  (560  yds.)  going  to  the  lb. 

In  and  around  Berlin  the  count  is  based  on  the  number  of 
pieces  (Stiick)  to  the  pound  of  500  grammes.  Each  piece 
consists  of  4  leas  (Gebinde)  of  880  threads  (Faden)  of  2200 
Berlin  ells  (1604-35  yds.). 

In  Saxony  the  basis  of  numbering  is  called  a  Zahl,  of  which 
there  are  three  kinds  : — 

No.  1.  1  Zahl  5  Gebinde  400  Faden  800  Leipzig  ells  (of  22^  ins.) 

2.  1    „   4       „      320     „     800  „ 

3.  1    „   5       „      400    „  1200  „ 

Here  also  the  yarn  No.  is  the  number  of  Zahlen  per  lb.  of 
-500  grammes. 

In  Austria  1  Strahn  (hank)  equals  20  Gebinde,  800  Faden 
(or  1760  Viennese  ells  of  77-8  cm.  (30|  ins.),  the  standard 
weight  being  the  old  Viennese  lb.  of  560-012  grammes 
((1-232  lb.). 

In  France  two  systems  are  current,  that  of  Elbeuf  and  that 
cof  Sedan. 

2 
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In  Elbeuf,  1  haak  =  40  cuts  =  1800  threads  =  3600  metres 
(3937  yds.) 

In  Sedan,  1  hank  =  22  cuts  =  968  threads  =  1493  metres 
(1632  yds.) 

Worsted  Yarn.— Hxce-pt  in  England,  where  the  system  is 
the  same  as  for  woollen  yarn,  worsted  is  numbered  on  the 
decimal  system. 

Mohair,  alpaca  and  camel  hair  yarns  being  still  mainly  pro- 
duced in  England,  are  numbered  on  the  English  system  the 
same  as  woollen  yarn. 

Twists  are  numbered  in  the  same  way  as  the  yarns  of 
which  they  are  composed,  the  number  varying  in  accordance 
with  the  number  of  plies  in  the  twist. 

Example  1. — Assume  two  single  yarns  of  equal  thickness, 
viz.,  No.  56,  to  be  twisted  together,  the  resulting  twist  will  be 
56  -1.  2  No.  28,  There  is  no  need  to  make  any  allowance  for 
contraction  in  twisting  in  this  case,  the  material  being  so 
elastic  that  if  the  ordinary  strong  tension  be  exerted  in  doubling 
no  shortening  will  occur. 

If,  however,  two  yarns  of  different  count  be  taken,  the 
calculation  is  different.  Nevertheless  a  simple  formula  enables 
the  twist  number  to  be  determined. 

Take,  for  instance,  a  No.  72  single  yarn  and  another  single. 
No.  45,  and  double  them  to  twist.    The  formula  will  be  : — 

^1^-No.  27-692. 
72  +  45 

When  three  singles  are  united  to  a  twist  the  calculation  is 
first  made  with  two,  and  the  result  is  calculated  with  the  third. 

Example  2. — If  three  singles  numbered  50,  36  and  18 
respectively  be  taken  for  twisting,  any  two  can  be  calculated 
together  first.  Supposing  these  to  be  the  two  lower  numbers, 
the  formula  runs  : — 

3^x^18  ^ 
36  +  18  ~  ■ 
This  is  then  calculated  with  the  third  : — 


THE  YAEN. 
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Example  3. — In  practice  it  often  happens  that  a  twist  of 
given  count,  say  No.  24,  is  to  be  produced  by  doubling  a  yarn 
of  given  count,  say  No.  36,  with  another  the  count  of  which 
has  to  be  calculated. 

This  problem  is  solved  by  a  simple  formula,  namely,  by 
multiplying  the  number  of  the  given  single  yarn  with  the 
number  of  the  desired  twist,  and  dividing  the  product  by  the 
difference  between  them.  In  our  example  the  formula  will 
run : — • 

36  X  24 

  =  No.  72. 

36  -  24 

Example  4. — When  it  is  a  question  of  forming  a  twist  from 
three  yarns,  the  numbers  of  two  of  which  are  known,  the 
number  of  the  third  is  found  by  treating  the  two  known 
numbers  according  to  the  preceding  rule,  and  then  treating 
the  result  in  accordance  with  the  last  rule,  i.e.,  the  two  rules 
are  combined. 

Assuming  a  twist  No.  20  has  to  be  compounded  from  three 
singles,  one  being  No.  72  and  another  No.  56,  whilst  the 
number  of  the  third  component  has  to  be  calculated,  then  the 
formulae  will  be  : — 

72  X  56 
72T56  = 
.  31-6  X  20 

On  a  subsequent  page  tables  are  given  showing  the  twist 
numbers  produced  by  doubling  two  singles  of  equal  or  different 
count. 

Calculating  the  Cost  op  Twist  Yaens. 

The  spinner  frequently  has  to  estimate  the  cost  of  twist 
yarns  produced  from  singles  of  different  counts. 

Example  1.— Where  the  two  singles  are  equal  in  count  and 
price  the  cost  of  the  twist  is  the  same  as  that  of  the  singles, 
increased  by  the  cost  of  doubling.  This  may  be  illustrated  by 
the  following  simple  instance :  if  the  single  yarn  costs  3s.  9d. 
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Twist  Numbers  obtained  by  Doubling 


Doubling  to- 
gether Nos. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Gives  Twist  Number. 

0*5 

0-666 

0-75 

0  8 

0-833 

0-857 

0-875 

0-888 

0-9 

0-909 

0-917 

0-923 

2 

0-666 

1-000 

1-200 

1-333 

1-428 

1-500 

1-555 

1-600 

1-636 

1-666 

1-692 

1-714 

3 

0*75 

1-200 

1-500 

1-714 

1-875 

2-000 

2-000 

2-181 

2-250 

2-307 

2-357 

2-400 

4 

0'8 

1-333 

1-714 

2000 

2-222 

2-400 

2-545 

2-666 

2-769 

2-857 

2-933 

3-000 

5 

0-833 

1-428 

1-875 

2-222 

2-500 

2-727 

2-666 

3-076 

3-214 

3-333 

3-437 

3-529 

g 

0-857 

1-500 

2-000 

2-400 

2-727 

3  000 

3-230 

3-428 

3-600 

3-750 

3-882 

4-000 

7 
1 

0*875 

1-555 

2-100 

2-545 

2-916 

3-230 

3-500 

3-733 

3-937 

4-118 

4-277 

4-421 

g 

0-888 

1-600 

2-181 

2-666 

3-076 

3-428 

3-733 

4-000 

4-118 

4-444 

4-631 

4-800 

g 

0-9 

1-636 

2-250 

2-769 

3-214 

3-600 

3-937 

4-235 

4-500 

4-736 

4-950 

5-142 

10 

0-909 

1-666 

2-307 

2-857 

3-333 

3-750 

4-118 

4-444 

4-736 

5-000 

5-238 

5-454 

0-916 

1692 

2-357 

2-933 

3-437 

3-882 

4-277 

4-631 

4-950 

5-238 

5-500 

5-739 

12 

0*923 

1-714 

2-400 

3-000 

3-529 

4-000 

4-421 

4-800 

5-142 

5-454 

5-739 

6-000 

13 

0-928 

1-733 

2-437 

3  058 

3-611 

4-105 

4-550 

4-952 

5-318 

5-652 

5-958 

6-240 

14 

0-933 

1-750 

2-470 

3-111 

3-684 

4-200 

4-666 

5-090 

5-478 

5-833 

6-160 

6-461 

15 

0-937 

1-764 

2-500 

3-157 

3-750 

4-285 

4-772 

5-217 

5-625 

6-000 

6-346 

6-666 

16 

0-941 

1-777 

2-526 

3-200 

3-809 

4-363 

4-870 

5-333 

5-760 

6-153 

6-518 

6-857 

17 

0-944 

1-789 

2-550 

3-238 

3-863 

4-434 

4-958 

5-440 

5-885 

6-296 

6-678 

7-034 

18 

0-947 

1-800 

2  571 

3-272 

3-913 

4-500 

5-040 

5-539 

6-000 

6-428 

6-827 

7-200 

19 

0-95 

1-809 

2-590 

3-303 

3-958 

4-560 

5-115 

5-629 

6-107 

6-551 

6-966 

7-354 

20 

0-952 

1-818 

2-608 

3-333 

4-000 

4-615 

5-185 

5-714 

6-206 

6-666 

7-096 

7-500 

21 

0-954 

1-826 

2-625 

3-360 

4-038 

4-666 

5-250 

5-793 

6-300 

6-774 

7-218 

7-636 

22 

0-956 

1-833 

2-640 

3-384 

4-074 

4-714 

5-310 

5-866 

6-387 

6-875 

7-333 

7-764 

23 

0-958 

1-840 

2  653 

3-407 

4-107 

4-758 

5-366 

5-935 

6-468 

6-969 

7-441 

7-885 

24 

0-96 

1-846 

2-666 

3-428 

4-137 

4-800 

5-419 

6-000 

6-545 

7-058 

7-543 

8-000 

25 

0-961 

1-851 

2-678 

3-448 

4-166 

4-838 

5-468 

6-060 

6-617 

7-142 

7-638 

8-108 
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13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

Gives  Twist  Number. 

0-923 

0-933 

0-937 

0-941 

0-944 

0-947 

0-950 

0-952 

0-954 

0-956 

0-958 

0-96 

0-961 

1-733 

1-750 

1-764 

1-777 

1-789 

1-800 

1-809 

1-818 

1-826 

1-883 

1-840 

1-846 

1-851 

2-437 

2-470 

2-500 

2-526 

2-550 

2-571 

2-590 

2-608 

2-625 

2-640 

2-653 

2-666 

2-678 

3-058 

8-111 

3-157 

3-200 

3-238 

3-272 

3-803 

8-833 

3-860 

8-384 

3-407 

3-428 

3-448 

3-611 

3-684 

3-750 

3-809 

3-863 

8-913 

3-958 

4-000 

4-038 

4-074 

4-107 

4-157 

4-166 

4-105 

4-200 

4-285 

4-363 

4-434 

4-500 

4-560 

4-615 

4-666 

4-714 

4-758 

4-800 

4-888 

4-550 

4-666 

4-772 

4-869 

4-958 

5-040 

5-115 

5-185 

5-250 

5-310 

5-866 

5-419 

5-468 

4-925 

5-090 

5-217 

5-333 

5-440 

5-589 

5-629 

5-714 

5-793 

5-866 

5-935 

6-000 

6-060 

5-318 

5-478 

5-625 

5-760 

5-885 

6-000 

6-107 

6-206 

6-800 

6-387 

6-468 

6-545 

6-617 

5-652 

5-833 

6-000 

6-153 

6-296 

6-428 

6-551 

6-666 

6-774 

6-875 

6-969 

7-058 

7-142 

5-958 

6-160 

6-346 

6-518 

6-678 

6-827 

6-966 

7-096 

7-218 

7-383 

7-441 

7-543 

7-638 

6-240 

6-461 

6-666 

6-857 

7-034 

7-200 

7-854 

7-500 

7-686 

7-764 

7-885 

8-000 

8-108 

6-500 

6-740 

6-964 

7-172 

7-366 

7-548 

7-718 

7-878 

8-029 

.8-171 

8-805 

8-482 

8-552 

6-740 

7-000 

7-241 

7-466 

7-677 

7-875 

8-060 

8-285 

8-400 

8-555 

8-702 

8-842 

8-974 

6-964 

7-241 

7-500 

7-741 

7-969 

8-181 

8-382 

8-571 

8-750 

8-918 

9-278 

9-280 

9-875 

7-172 

7-466 

7-741 

8-000 

8-242 

8-470 

8-685 

8-888 

9-081 

9-263 

9-435 

9-600 

9-756 

7-366 

7-677 

7-969 

8-242 

8-500 

8-742 

8-972 

9-189 

9-394 

9-589 

9-775 

9-951 

10-120 

7-548 

7-875 

8-181 

8-470 

8-742 

9-000 

9-243 

9-473 

9-692 

9-900 

10-097 

10-285 

10-465 

7-718 

8-060 

8-382 

8-685 

8-972 

9-243 

9-500 

9-743 

9-975 

10-194 

10-404 

10-604 

10-795 

7-878 

8-235 

8-571 

8-888 

9-189 

9-473 

9-748 

10-000 

10-244 

10-476 

10-697 

10-909 

11-111 

8-029 

8-400 

8-750 

9-081 

9-894 

9-692 

9-975 

10-244 

10-500 

10-740 

10-977 

11-200 

11-413 

8-171 

8-555 

8-918 

9-263 

9-389 

9-900 

10-194 

10-476 

10-740 

11-000 

11-244 

11-478 

11-702 

8-305 

8  702 

9-078 

9-435 

9-775 

10-097 

10-404 

10-697 

10-977 

11-244 

11-500 11-744 

11-979 

8-432 

8-842 

9-230 

9-600 

9-951 

10-285 

10-604 

10-909 

11-200 

11-478 

11-74412-000 

I 

12-240 

8-552 

8-974 

9-375 

9-756 

10-120 

10-465 

10-795 

11-111 

11-413 

11-702 

11-979 12-240 

12-500 
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Twist  Numbers  obtained  by  DouBiiiNO 


ing  to- 
Nos. 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

Doubli 
gether 

Gives  Twist  Number. 

20 

11-304 

11-666 

12000 

12-307 

12-592 

12-857 

13-103 

13-333 

13-548 

13-750 

13-939 

14-117 

22 

11-916 

12-320 

12-692 

13-037 

13-357 

13-655 

13-933 

14-193 

14-437 

14-666 

14-882 

15-085 

24 

12-480 

12-923 

13-333 

13-714 

14-069 

14-400 

14-709 

14-999 

15-268 

15-529 

15-771 

16-000 

26 

13-000 

13-481 

13-928 

14-345 

14-733 

15-097 

15-437 

15-757 

16-059 

16-343 

16-611 

16-865 

28 

13-481 

14-000 

14-482 

14-933 

15-353 

15-756 

16-118 

16-470 

16-800 

17-111 

17-405 

17-684 

30 

13-928 

14-482 

15-000 

15-483 

15-937 

16-363 

16-765 

17-143 

17-500 

17-837 

18-158 

18-461 

32 

14-345 

14-933 

15-483 

16-000 

16-484 

16-941 

17-371 

17-777 

18-162 

18-626 

18-871 

19-200 

34 

14-733 

15-353 

15-937 

16-484 

17-000 

17-485 

17-944 

18-378 

18-789 

19-179 

19-550 

19-902 

36 

15-097 

15-750 

16-363 

16-941 

17-485 

18-000 

18-486 

18-947 

19-384 

19-800 

20-195 

20-571 

38 

15-437 

16-118 

16-764 

17-371 

17-944 

18-486 

19-000 

19-487 

19-950 

20-390 

20-809 

21-209 

40 

15-757 

16-470 

17-142 

17-777 

18-378 

18-947 

19-487 

20-000 

20-488 

20-952 

21-395 

21-818 

42 

16-059 

16-800 

17-500 

18-162 

18-789 

19-384 

19-950 

20-488 

21-000 

21-488 

21-954 

22-400 

44 

16-343 

17-111 

17-838 

18-526 

19-179 

19-800 

20-390 

20-952 

21-488 

22-000 

22-488 

22-956 

46 

16-611 

17-405 

18-158 

18-871 

19-550 

20-195 

20-809 

21-395 

21-955 

22-488 

23-000 

23-489 

48 

16-865 

17-684 

18-461 

19-200 

19-902 

20-571 

21-209 

21-818 

22-400 

22-957 

23-489 

24-000 

50 

17-105 

17-948 

18-750 

19-512 

20-238 

20-930 

21-590 

22-222 

22-826 

23-404 

23-958 

24-489 

52 

17-383 

18-200 

19-024 

19-809 

20-558 

21-272 

21-955 

22-608 

23-234 

23-833 

24-408 

24-960 

54 

17-555 

18-439 

19-285 

20-093 

20-863 

21-600 

22-304 

22-978 

23-625 

24-245 

24-840 

25-411 

56 

17-756 

18-666 

19-534 

20-363 

21-155 

21-913 

22-638 

23-333 

24-000 

24-640 

25-254 

25-846 

58 

17-952 

18-884 

19-772 

20-622 

21-434 

22-212 

22-958 

23-673 

24-360 

25-019 

25-654 

26-264 

60 

18-139 

19-090 

20-000 

20-869 

21-702 

22-500 

23-265 

24-000 

24-705 

25-386 

26-037 

26-666 

62 

18-318 

19-288 

20-217 

21-106 

21-958 

22-776 

23-560 

24-313 

25-038 

25-736 

26-407 

27-054 

64 

18-488 

19-478 

20-425 

21-333 

22-204 

23-040  23-843 

24-615 

25-358 

26-074 

26-763 

27-428 

66 

18-652 

19-659 

20-625 

21-551 

22-440 

23-294 

24-115 

24-905 

25-666 

26-400 

27-107 

27-789 

68 

18-808 

19-833 

20-816 

21-760 

22-666 

23-538 

24-377 

25-185 

25-963 

26-714 

27-438 

28-138 
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Two  Equal  or  Dissimilar  Single  Numbers — {continued). 


50 

52 

54 

56 

58 

60 

62 

64 

66 

68 

70 

72 

74 

Gives  Twist  Number. 


14-286 

14-444 

14-594 

14-736 

14-872 

15-000 

15-122 

15-214 

15-349 

15-452 

15-555 

15-652 

15-744 

15-277 

15-459 

15-631 

15-794 

15-950 

16-091 

16-238 

16-372 

16-500 

16-622 

16-739 

16-849 

16-958 

16-216 

16-421 

16-615 

16-800 

16-975 

17-143 

17 -.302 

17-454 

17-600 

17-739 

17-872 

18-000 

18-122 

17-105 

17-333 

17-550 

17-756 

17-952 

18-139 

18-.318 

18-488 

18-652 

18-808 

18-959 

19-102 

19-240 

17-948 

18-200 

18-439 

18-666 

18-883 

19-090 

19 '288 

19-478 

19-659 

19-833 

20-000 

20-160 

20-318 

18-750 

19-024 

19-285 

19-534 

19-773 

20-000 

20-217 

20-425 

20-625 

20-816 

21-000 

21-176 

21-846 

19-512 

19-809 

20-093 

20-363 

20-622 

20-869 

21-106 

21-333 

21-551 

21-760 

21-960 

22-153 

22-339 

20-238 

20-558 

20-863 

21-155 

21-434 

21-702 

21-958 

22-203 

22-440 

22-666 

22-884 

23-094 

23-296 

20-930 

21-272 

21-600 

21-913 

22-212 

22-500 

22-776 

23-040 

23-294 

23-538 

23-773 

24-000 

24-217 

21-590 

21-955 

22-304 

22-638 

22-958 

23-265 

23-560 

23-843 

24-115 

24-377 

24-629 

24-879 

25-107 

22-222 

22-608 

22-978 

23-333 

23-673 

24-000 

24-313 

24-615 

24-905 

25-185 

25-457 

25-714 

25-964 

22-826 

23-234 

23-625 

24-000 

24-360 

24-705 

25-039 

25-358 

25-666 

25-963 

26-250 

26-526 

26-798 

23-404 

23-833 

24-245 

24-640 

25-019 

25-386 

25-736 

26-074 

26-400 

26-714 

27-017 

27-310 

27-593 

23-958 

24-408 

24-840 

25-254 

25-653 

26-038 

26-407 

26-763 

27-104 

27-438 

27-759 

28-067 

28-366 

24-489 

24-960 

25-411 

25-846 

26-264 

26-666 

27-054 

27-428 

27-789 

28-138 

28-474 

28-800 

29-114 

25-000 

25-490 

25-961 

26-415 

26-851 

27-272 

27-678 

28-070 

28-448 

28-813 

29-166 

29-508 

29-838 

25-490 

26-000 

26-490 

26-963 

27-417 

27-857 

28-280 

28-689 

29-083 

29-466 

29-836 

30-193 

30-539 

25-961 

26-490 

27-000 

27-490 

27-964 

28-421 

28-861 

29-288 

29-700 

30-098 

30-484 

30-857 

31-219 

26-415 

26-963 

27-490 

28-000 

28-491 

28-965 

29-424 

29-866 

30-295 

30-709 

31-111 

31-500 

31-877 

26-852 

27-418 

27-964 

28-491 

29-000 

29-491 

29-966 

30-426 

30-870 

31-301 

31-719132-123 

32-515 

27-272 

27-857 

28-421 

28-965 

29-491 

30-000 

30-491 

30-967 

31-428 

31-875 

32-307  32-727 

i 

33-134 

27-678 

28-280 

28-862 

29-423 

29-966 

30-491 

31-000 

31-492 

31-968 

32-430 

32-878133-313 

33-735 

28-070 

28-689 

29-289 

29-866 

30-426 

.30-968 

31-492 

32-000 

32-492 

32-969 

33-432 

33-882 

34-311 

28-448 

29-084 

29-700 

30-295 

30-871 

31-429 

31-969 

32-492 

33-000 

33-492 

33-970 

34-435 

34-885 

28-813 

29-466 

30-09g 

30-709 

31-301 

31-875 

32-430 

1 

32-969 

33-492 

34-000 

34-492 

34-929 

35-437 
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per  lb.  and  the  cost  of  doubling  is  3d.  per  lb.,  the  twist  will 
cost  3s.  9d.  +  3d.  =  4s.  per  lb. 

Example  2. — The  case  is  altered  when  we  have  to  deal 
with  yarns  of  different  prices.  Assuming  we  have  a  No.  36 
yarn  costing  3s.  3d.  per  lb.  and  another  No.  36  yarn  costing 
2s.  5d.  per  lb.,  what  will  be  the  price  of  a  twist  composed  of 
these  two,  when  the  cost  of  doubling  is  2d.  per  lb.  ? 

The  two  singles  being  of  the  same  count,  the  twist  number 
will  be  36  ^  2  =  No.  18.  And  as  |  lb.  of  each  must  be  taken 
to  furnish  1  lb.  of  the  twist,  the  price  will  be 

Is.  7M.  +  Is.  2jd.  +  2d.  =  3s.  per  lb. 

Example  3. — The  two  singles  are  not  always  of  the  same 
count,  it  being  often  necessary  to  double  yarns  of  different 
count  to  form  a  twist.  An  instance  of  this  class  arises  when 
a  No.  72  yarn  costing  3s.  per  lb.  has  to  be  doubled  with  a 
No.  45  yarn  costing  2s.  4d.  per  lb.,  and  the  problem  then  to 
be  solved  is  what  will  be  the  cost  of  the  resulting  twist,  the 
expense  of  doubhng  being  3d.  per  lb. 

The  first  thing  is  to  find  the  twist  number.    By  the  formula 
already  given  this  will  be  : — 
72  X  45 

—  =  No.  277 

72  +  45 

The  proportion  by  weight  of  the  finer  yarn  required  to 
produce  the  twist  will  be  27*7  -^  72  =  0-384  lb.,  which  at  3s. 

per  lb.  will  cost  13"8d. 

The  lower  number  will  amount  to  27'7^45  =  0'616  lb., 

which  at  2s.  4d.  per  lb.  will  cost      .        .        .  I7*2d. 
Cost  of  doubling  3"00d. 


Total  cost  per  lb.       .        .        .    2s.  lOd. 
Example  4. — Where  three  different  singles  at  different 
prices  are  in  question,  the  calculation  is  also  easy,  though 
somewhat  more  complex.    Take  the  yarn  numbers  and  prices 
at : — 

No.  64  at  3s.  Id.  per  lb. 
No.  45  at  2s.  lOd.  „ 
No.  36  at  2s.  8d. 
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and  the  cost  of  doubling  2|d,  per  lb.,  the  problem  is  to  ascertain 
the  cost  of  the  resulting  3-ply  twist. 

The  first  step  is  to  combine  two  of  the  singles,  say  the  two 
higher  numbers.    The  formula  runs  : — ■ 

^      =  No.  26-4. 
64  +  45 

This  result  is  then  combined  with  the  third  single  : — 
26-4  X  36 
26^6  - 
The  resulting  3-ply  twist  is  then  No.  15^. 
The  proportions  by  weight  will  be  as  follows  : — 
No.  64,  15-25  ^64  =  0-24  lb.  which  at  3s.  Id.  per  lb.  .  S'SSd. 
No.  45,  15-25 -45  =  0-34  lb.       „      2s.  lOd.    „     .  ll-56d. 
No.  36,  15-25 --36  =  0-42  lb.       „       2s.  8d.      „     .  13-4d. 

Cost  of  spinning  per  lb.       .        .        .  2-5d. 


Cost  of  twist  per  lb. 


SECTION  I.  {Continued). 


CHAPTEE  III. 
THE  YARN  (continued). 

Calculating  the  Yabn  Number  to  be  used  for  a  Given 
Kind  of  Cloth. 

In  addition  to  the  method  of  weaving,  the  yam  number  plays, 
an  important  part  in  the  production  of  any  given  kind  of  cloth, 
and  of  this  a  few  instances  will  now  be  given. 

Example  1. — What  yarn  number  must  be  taken  to  produce 
1  yd.  of  finished  woollen  cloth  weighing  18|  oz.  including 
selvages,  the  width  being  68  ins.  between  selvages,  the  reed 
setting  15  X  4  threads  per  inch,  and  the  picks  62|  per  inch. 
It  is  furthermore  assumed  that  the  warp  and  weft  yarn  will 
be  of  the  same  count ;  that  the  contraction  of  the  former  will 
be  6  per  cent,  and  of  the  weft  5  per  cent,  in  the  loom  ;  that 
the  cloth  will  shrink  10  per  cent,  in  the  finishing  process  and 
lose  16  per  cent,  in  weight  in  addition  to  dressing;  and  that 
the  weight  of  the  selvages  will  be  ^  oz.  per  yard. 

After  deducting  the  weight  of  the  selvages  the  net  weight 
of  the  cloth  is  18 J  oz.,  and  the  loss  of  weight  in  finishing  has 
been  taken  as  16  per  cent,  of  material,  oil  and  dirt,  apart  from 
the  dressing.  Now  the  dressing  (size)  is  applied  to  the  yarn 
after  spinning,  but  on  the  other  hand  the  oil,  water  and 
adherent  dirt  must  be  weighed  together.  Allowing  for  this- 
loss  the  gross  weight  of  the  yarn  will  therefore  be 
(181  X  100)  ^  84  =  21f  oz. 

The  reed  has  15  four-end  dents  to  the  inch,  and  therefore 
there  will  be  4080  warp  threads  in  the  68  ins.  of  width  or 
4080  yds.  of  warp  per  yard  of  cloth.    As  the  shortening  of  the 

(26) 
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warp  in  the  loom  is  taken  as  6  per  cent.,  the  gross  length 
of  warp  required  per  yard  of  cloth  will  be 

(4080  X  100)  ^  94  =  4340  yds. 
The  number  of  picks  being  62|  per  inch,  there  will  be 
2250  picks  in  the  yard  of  cloth.    Each  weft  thread  is  68  ins. 
in  length  plus  2  ins.  of  selvage,  i.e.,  70  ins.,  and  therefore  the 
length  of  weft  required  per  yard  of  cloth  will  be  (2250  x  70) 
36  =  4375  yds.    In  the  loom  the  weft  is  not  subject  to 
such  a  strong  tension  as  that  employed  by  the  spinner  when 
testing  the  yarn  number  on  the  reel,  and  if  an  allowance  of 
5  per  cent,  be  made  on  this  account,  the  total  length  of  wefti 
required  will  be  increased  to  (4375  x  100)     95  =  4605  yds. 
Length  of  warp  required    .  4340  yds. 

weft  .  4605  ,, 

Total       .        .  8945  yds.  per  yard  of  cloth. 

An  allowance  has  still  to  be  made  for  the  shrinkage  of  the 
cloth  in  the  finishing  process.  As  this  has  been  fixed  at  IQ 
per  cent.,  these  8945  yds.  of  yarn  represent  only  90  per  cent, 
of  the  gross  total  which  will  therefore  be 

(8945  X  100)  ^  90  =  9939  yds.  of  yarn. 

The  net  weight  per  yard  of  cloth  is  18^  oz.,  and  therefore 
the  weight  of  yarn  per  lb.  will  be 

(9939  X  16)      18^  =  8710  yds.  (No.  15^). 

Example  2. — It  is  required  to  produce  a  cloth  72  ins.  wide 
between  selvages  and  weighing  24  oz.  per  yard  with  a  20  (six- 
end)  dents  reed,  the  weft  count  being  119|  picks  per  inch. 
The  weft  is  to  be  1^  numbers  coarser  than  the  warp,  and  an 
allowance  made  of  5  per  cent,  for  weft  contraction  in  the  loom 
and  of  16  per  cent,  for  loss  of  weight  in  finishing  the  cloth 
(exclusive  of  dressing).  Weight  of  selvage  per  yard  ^  oz.  as 
before.    What  numbers  of  warp  and  weft  must  be  taken  ? 

The  selvages  weighing  \  oz.  the  net  weight  of  cloth  per 
yard  will  be  23|  oz.  Since,  hov^ever,  there  is  a  loss  of  16 
per  cent,  in  weight  during  the  finishing  process  to  be  allowed 
for,  this  23f  oz.  represents  only  84  per  cent,  of  the  total  weight 
required,  which  will  therefore  be 

(23f  X  100)  4-  84  =  281  oz.  per  yard. 
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The  reed  has  20  six-end  dents  per  inch,  so  that  there  will 
be  20  X  6  X  72  =  8640  warp  ends  in  the  full  width,  or  8640 
yds.  of  warp  per  yard  of  cloth. 

It  is  further  assumed  that  the  warp  suffers  a  contraction 
of  7  per  cent,  in  the  loom,  so  that  these  8640  yds.  represent 
only  93  per  cent,  of  the  total  length  required,  which  will 
therefore  be  (8640  x  100)      93  =  9290  yds.  of  warp  yarn. 

The  weft  count  of  the  cloth  is  119i  picks  per  inch  or 
4302  per  yd.,  and  as  the  length  of  each  pick  is  72  ins.  plus 
2  ins.  of  selvage  =  74  ins.,  the  length  of  weft  required  will  be 
(4302  X  74)  H-  36  =  8843  yds.  An  allowance  having,  however, 
to  be  made  for  contraction  in  the  loom,  namely  5  per  cent., 
the  above  length  must  be  augmented  accordingly,  and  we  thus 
have  (8843  x  100)  ^  95  =  9308  yds.  as  the  gross  length  of 
weft  yarn  per  yard  of  cloth. 

Length  of  warp  required  .        .    9290  yds. 

weft        „      .        .    9308  „ 


Total       .        .  18598  yds. 

As  there  is  a  shrinkage  of  12  per  cent,  in  finishing  the 
cloth,  these  18598  yds.  represent  only  88  per  cent,  of  the  total, 
which  will  therefore  amount  to  (18598  x  100)  -=-88  =  21134  yds. 

Now  the  weight  of  the  finished  cloth  is  to  be  24  -  ^  =  23|  oz., 
and  therefore  since  21134  yds.  of  the  yarn  weigh  23|  there 
will  be  (21134  x  16)  ^  23|  =  14250  yds.  per  lb.,  i.e.,  No.  25 
yarn. 

If  the  warp  and  weft  were  to  be  of  the  same  count  yarn 
the  number  in  each  case  would  be  25,  but  as  there  is  to  be 
a  difference  of  IJ  between  the  counts,  the  weft  being  the  lower 
number,  this  difference  must  be  halved,  which  will  give  No.  25f 
as  the  count  of  warp  yarn  and  No.  24:5  count  of  weft 

yarn  to  be  spun. 

Example  3. — If  the  face  warp  or  face  weft  of  any  fabric  is 
to  be  thicker  than  the  rest,  the  setting  must  be  adjusted 
accordingly.  The  case  is  different,  however,  when  we  have 
to  do  with  the  back  warp  or  back  weft,  i.e.,  when  the  goods 
do  not  quite  come  up  to  the  required  weight. 
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Assuming  the  goods  to  be  strengthened  by  the  use  of  a 
No.  15f  back  warp,  of  which  ther.e  are  3960  ends  in  the  full 
width  of  the  cloth,  and  that  the  finished  cloth  weighs  22^  oz. 
per  yard,  it  is  desired  to  bring  the  weight  up  to  24  oz.  per 
yard,  the  entire  difference  being  made  up  in  the  back  warp 
so  as  not  to  unduly  increase  the  cost,  and  at  the  same  time 
leave  the  warp  setting  unaltered. 

The  warp  suffers  a  contraction  of  6  per  cent,  in  the  loom, 
a  similar  shrinkage  of  6  per  cent,  occurring  in  the  finishing 
process,  and  a  loss  of  weight  to  the  extent  of  12  per  cent. 
The  problem  is  to  ascertain  what  count  of  back  warp  must  be 
taken  to  fulfil  these  conditions. 

Since  the  contraction  in  weaving  is  6  per  cent,  and  the 
same  in  finishing,  and  the  loss  in  weight  is  12  per  cent.,  these 
two  factors  counteract  each  other  and  are  therefore  negligible. 

The  first  thing  to  ascertain  is  the  weight  of  the  3960  ends 
of  under  warp.  In  No.  15|  yarn  8900  yds.  go  to  the  lb.,  and 
as  we  have  3,960  yds.  of  warp  in  the  yard  of  cloth  these  will 
therefore  weigh  (3960  x  16)  -^  8900  =  7^  oz.  Hence  we  shall 
require  7|-  oz.  of  back  warp  per  yard  of  cloth,  neglecting  the 
contraction  and  loss  of  weight. 

Now,  as  already  mentioned,  the  weight  of  the  cloth  is  to  be 
increased  to  24  oz.  per  yard,  and  the  increase  is  to  be  entirely 
confined  to  the  back  warp  which  must  therefore  weigh 
7|  +  li  =  8f  oz. 

Since  8|  oz.  measure  3960  yds.  1  lb.  will  measure 
(3960  X  16)  -^  8f  =  7350  yds.  or  No.  13  yarn. 
This  latter,  then,  is  the  yarn  that  must  be  taken  to  produce  the 
desired  increase  in  weight. 

Example  4. — As  a  final  example  we  will  take  the  case  of  a 
cloth  with  a  No.  8f  back  weft.  Of  this  yarn  there  are  1370 
picks  per  yard  of  finished  cloth,  and  the  width  including 
selvages  is  74  ins.  The  problem  is  to  find  what  number  of 
yarn  to  take  to  increase  the  weight  of  the  cloth  by  2^  oz.  per 
yard.  The  contraction  of  the  weft  in  the  loom  is  6  per  cent., 
and  the  loss  in  finishing  20  per  cent. 

Subtracting  the  6  per  cent,  contraction  from  the  20  per  cent. 
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loss  in  finishing,  we  have  a  difference  of  14  per  cent.  Hence 
the  2|  oz.  form  only  100  -  14  per  cent.,  or  86  per  cent,  of  the 
total  extra  weight,  which  will  therefore  be 

(2|  X  100)      86  =  3  oz. 

Each  of  the  1,370  picks  of  weft  measures  74  ins.,  or  a  total 
length  of  2800  yds.  per  yard  of  cloth.    As,  however,  the  con- 
traction in  the  loom  is  6  per  cent.,  this  quantity  is  only  94  per 
cent,  of  the  total  length  required,  which  will  therefore  be 
(2800  X  100)     94  =  3000  yds. 

The  next  step  is  to  ascertain  the  weight  of  back  weft  now 
required  per  yard  of  cloth.  Since  No.  8f  yarn  measures  4900 
yds.  per  lb.,  the  3000  yds.  will  weigh  (3000  x  16)  4900  =  9l  oz. ; 
but  as  the  net  weight  of  the  cloth  is  to  be  increased  by  2|  oz. 
or  3  oz.  gross,  the  weight  of  the  3000  yds.  has  to  be 
9|.  +  3  =  12|-  oz.  Hence  the  required  yarn  must  measure  per 
lb.  (3000  X  16)  ^  121  =  3700  yds.,  and  therefore  No.  6^  yarn 
must  be  taken. 

Calculating  the  Weight  pbb  Yaed  of  Cloth  made  from 
Given  Counts  of  Yarn  and  with  a  Given  Setting 
OF  Warp  and  Wept. 

Example  1. — What  will  be  the  weight  per  yard  of  a  cloth 
made  of  No.  15f  warp  and  No.  14|  weft,  the  width  being  68  ins. 
between  selvages,  the  reed  having  16|  dents  per  inch  each 
containing  4  ends,  the  weft  70  picks  per  inch,  and  the  selvage 
weighing  ^  oz.  per  yard  ?  The  warp  is  assumed  to  contract 
8  per  cent,  in  the  loom,  the  weft  5  per  cent.,  the  shrinkage  of 
the  cloth  in  finishing  being  9  per  cent.,  and  the  loss  of  weight 
in  this  process  18  per  cent. 

The  number  of  warp  ends  in  the  full  width  will  be 
161  X  4  X  68  =  4420  ends,  or  4420  yds.  of  warp  per  yard  of 
cloth.  The  contraction  of  the  warp  in  the  loom  and  the 
shrinkage  in  finishing  together  make  8  +  9  =  17  per  cent., 
and  therefore  these  4420  yds.  represent  only  83  per  cent,  of 
the  total  warp  needed  which  will  consequently  be 

(4420  X  100)      83  =  5325  yds.  of  warp  yarn. 
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The  warp  yarn  being  No.  15|  runs  8800  yds.  to  the  lb., 
and  therefore  the  above  5325  yds.  will  weigh 

(5325  X  16)  ~  8800  =  9-66  oz. 
The  number  of  picks  being  70  per  inch,  there  will  be  70 
X  36  =  2520  picks  per  yard ;  but  as  the  cloth  shrinks  9  per  cent, 
in  finishing,  these  2520  picks  are  only  100  -  9  =  91  per  cent, 
of  the  total  to  be  woven,  i.e.,  (2520  x  100)  4-  91  =  2770  picks. 

Each  pick  has  a  length  of  68  +  2  ins.  (for  the  selvages)  =  70 
ins.  so  that  the  2770  picks  have  a  total  length  of  5386  yds.  As, 
however,  the  weft  contraction  in  the  loom  is  5  per  cent.,  this 
length  will  have  to  be  correspondingly  increased,  i.e.,  to 
(5386  X  100)  +  95  =  5670  yds. 
Now  No.  14|  yarn  runs  8120  yds.  to  the  lb.,  and  therefore 
these  5670  yds.  will  weigh  (5670  x  16)  ~  8120  =  Hi  oz. 
Weight  of  warp  yarn  per  yard  of  cloth     .      9 '66  oz. 

weft      „  „         „       .    1112  „ 


Total  .  .  20|  oz. 
The  cloth,  however,  is  to  lose  18  per  cent,  in  weight  (apart 
from  the  dressing  material)  in  the  finishing  process,  and 
therefore  the  total  weight  must  be  reduced  accordingly,  i.e., 
(20 1  X  82)  +  100  =  17  oz.  Adding  I  oz.  for  the  selvages  the 
net  total  weight  of  the  cloth  will  consequently  be  17^  oz.  per  yard. 

Example  2. — The  problem  is  to  ascertain  the  weight  per 
yard  of  woollen  cloth  from  the  following  data  : — 
Face  warp        .        .        .    No.  15f  yarn 
Back  warp        .        .        .      ,,     8  ,, 
Face  weft         ,  ■    .      ,,  14| 

Back  weft  .  .  .  ,,  8  ,, 
The  reed  contains  12|  six-end  dents  per  inch  in  the  width 
of  72  in.  between  selvages,  the  warps  being  set  2  to  1,  the 
wefts  pick  for  pick,  55  face  picks  and  as  many  back  picks  per 
inch.  The  warp  contraction  in  the  loom  is  6  per  cent.,  and 
the  goods  lose  20  per  cent,  in  weight  (apart  from  dressing)  in 
the  finishing  process. 

There  being  12 J  six-end  dents  per  inch  in  the  reed,  the 
total  number  of  warp  ends  per  72  ins.  of  width  will  be 
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12|  X  6  X  72  =  5400.  Now,  as  stated  above,  the  warp  con- 
traction in  the  loom  is  6  per  cent.,  and  the  goods  shrink  10 
per  cent,  in  finishing,  hence  we  shall  have  to  take  10  +  6  =  16 
per  cent,  more  warp,  viz.  (5400  x  100)  -4-  84  =  6428  yds. 

Now  the  warps  are  set  2  to  1,  i.e.,  two  ends  of  face  warp 
to  one  of  back  warp,  and  therefore  these  6428  yds.  consist 
of  4285  of  face  warp  and  2143  of  back  warp.  The  face  warp 
is  No.  15f  which  runs  8800  yds.  to  the  lb.,  and  therefore  the 
4285  yds.  will  weigh  7 "9  oz.  Furthermore,  since  the  back 
warp  is  twice  as  thick  as  the  face  warp,  and  there  are  only 
half  the  number  of  ends,  the  weight  will  also  be  7'9  oz. 

Since  there  are  55  picks  of  face  weft  and  an  equal  number 
of  back  weft_  per  inch,  there  will  be  1980  yds.  of  each  in  a 
yard  of  the  cloth.  Take  the  face  weft  first.  The  goods  shrink 
10  per  cent,  in  finishing,  and  hence  these  1980  picks  re- 
present only  90  per  cent,  of  the  total  to  be  employed,  which 
will  therefore  be  (1980  x  100)  ^  90  =  2200. 

Each  pick  has  a  length  of  72  ins.  plus  2  ins.  for  the  selvages, 
i.e.,  74  ins.  Hence  the  2200  picks  will  consume  4522  yds.  of 
yarn  without  making  any  allowance  for  weft  contraction.  The 
No.  14|  yarn  runs  8100  yds.  to  the  lb.,  and  therefore  the  4522  yds. 
will  weigh  (4522  x  16)  -H  8100  =  8*9  oz.  per  yard  of  cloth. 

The  length  of  back  weft  is  the  same,  viz.,  4522  yds.,  but 
as  this  yarn  (No.  8)  runs  4500  yds.  to  the  lb.,  this  quantity 
will  weigh  1  lb.  per  yard  of  cloth. 

The  quantity  of  yarn  required  is  therefore  as  follows  : — 
Face  warp       ....      7'9  oz. 
Back  warp       ....  7"9 
Face  weft        .        ,        .        .      8'9  „ 
Back  weft        .        .        .        .  16 


Total       .        .    40f  oz. 

In  finishing,  the  goods  will  lose  20  per  cent,  of  fibre,  oil 
and  dirt,  and  therefore  the  weight  will  have  to  be  reduced  to 
this  extent,  i.e.  (40|  x  80)  ^  100  =  32-6  oz. 

Allowing  J  oz.  per  yard  for  the  weight  of  the  selvage,  the  total 
weight  of  the  finished  cloth  per  yard  will  therefore  be  32f  oz. 


THE  YARN. 


33 


Example  3. — What  will  be  the  weight  per  yard  of  a  worsted 
cloth  W'Oven  in  accordance  with  the  following  data  ? 

Width  66  ins.  between  selvages,  reed  20  six-end  dents  per 
inch,  warp  No.  63i/2,  weft  No.  28|  single,  weft  count  122| 
picks  per  inch.  The  warp  contracts  6  per  cent,  and  the  weft 
4  per  cent,  in  the  loom.  The  goods  shrink  5  per  cent,  in  the 
length,  and  lose  8  per  cent,  by  weight  in  finishing.  Weight 
of  selvages  ^  oz.  per  yard. 

The  reed  having  20  six-end  dents  per  inch,  there  will  be 
20  X  6  X  66  =  7920  warp  ends  in  the  full  width,  and  7920  yds. 
per  yard  of  cloth.  The  warp  contraction  being  6  per  cent,  in 
the  loom  and  5  per  cent,  in  finishing,  a  total  of  11  per  cent., 
the  length  of  warp  yarn  required  will  be 

(7920  X  100)     89  =  8899  yds. 

The  warp  is  No.  63|/2  which  is  equal  to  No.  31f  single, 
and  as  the  latter  runs  17,780  yds.  to  the  lb.,  the  8899  yds.  will 
weigh  (8899  x  16)  ^  17780  =  8  oz.  per  yard  of  cloth. 

The  weaver  has  to  insert  122i  picks  per  inch  or  4410  per 
yard.  As  the  cloth  shrinks  5  per  cent,  in  finishing,  these  picks 
will  have  to  be  increased  to  a  proportionate  extent,  and  will 
therefore  number  (4410  x  100)  95  --=  4642  picks.  Each  has 
a  length  of  66  ins.  plus  2  ins.  for  selvages  =  68  ins.,  and 
therefore  the  length  of  weft  yarn  to  be  taken  will  be 
(4642  X  68)  ^  36  =  8768  yds.  per  yard  of  cloth. 
The  allowance  for  weft  contraction  in  the  loom  is  4  per  cent., 
and  therefore  (8768  x  100)  ^  96  =  9133  yds.  must  be  taken. 

This  yarn,  being  No.  28 J,  runs  15,800  yds.  to  the  lb.,  and 
therefore  the  above  9133  yds.  will  weigh 

(9133  x'  16)  -  15800  =  91  oz.  per  yard  of  cloth. 
Weight  of  warp  ends    .        .        .    8    oz.  per  yard, 
weft     „      ...  91 

Total     .        .  171  oz. 

As,  however,  the  goods  lose  8  per  cent,  in  finishing,  the 
final  weight  will  be  (17^  x  92)  ^  100  =  15^  oz.  To  this 
must  be  added  ^  oz.  for  the  selvage,  so  that  the  total  weight 
is  15^  +  4  =  ISf  oz.  per  yard. 
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Example  4. — What  will  be  the  weight  per  yard  of  a  worsted 
cloth  based  on  the  following  data  ? 

Width  between  selvages  68  ins.,  reed  20  four-end  dents  per 
inch,  warp  yarn  No.  49/2,  face  weft  No.  56/2,  back  weft  No.  9^. 
Number  of  picks  per  inch,  face  w^eft  85,  back  weft,  42|.  The 
warp  is  assumed  to  contract  6  per  cent,  in  the  loom,  the 
face  weft  4  per  cent,  and  the  back  weft  5  per  cent.  In  addi- 
tion the  cloth  shrinks  8  per  cent,  and  loses  18  per  cent,  in 
weight  in  the  finishing  process.  The  selvages  weigh  |  oz.  per 
yard. 

The  reed  containing  20  four-end  dents  per  inch,  and  the 
cloth  being  68  ins.  wide  between  selvages,  the  number  of  warp 
ends  in  the  full  width  will  be  20  x  4  x  68  =  5440,  or  5440  yds. 
of  warp  yarn  per  yard  of  cloth.  The  warp  contraction  is  6  per 
cent,  in  the  loom  and  8  per  cent,  in  finishing  or  together  14 
per  cent.  The  length  of  warp  must  therefore  be  increased  to 
<5440  X  100)  -^  86  =  6326  yds. 

The  yarn  being  No.  49/2,  which  is  equal  to  No.  24|-  single, 
runs  13,720  yds.  to  the  lb.,  and  the  6326  yds.  will  therefore 
weigh  (6326  x  16)      13720  =  7if  oz.  per  yard  of  cloth. 

The  number  of  picks  to  be  inserted  per  inch  is  85  of  face 
^veft  and  therefore  3060  per  yard.  As  the  goods  shrink  8  per 
cent,  in  finishing,  the  number  of  face  picks  must  be  increased 
accordingly  to  (3060  x  100)  ^  92  =  3326  per  yard. 

The  length  of  each  pick  being  68  ins.  plus  2  ins.  for  the 
selvage  or  70  ins.  in  all,  the  3326  face  picks  will  therefore  have 
a  total  length  of  (3326  x  70)  -^  36  =  6456  yds.  As  the  face 
weft  contracts  4  per  cent,  in  the  loom,  these  6456  yds.  are 
only  96  per  cent,  of  the  total,  i.e.,  6456  x  100  ^96  =  6725  yds. 

The  yarn  is  No.  56/2,  which  is  equal  to  No.  28  single,  and 
runs  15,680  yds.  to  the  lb.  Consequently  the  6725  yds.  will 
weigh  6725  x  16  -f-  15680  =  6^  oz.  per  yard  of  cloth. 

The  number  of  back  picks  is  only  half  that  of  the  face  picks, 
i.e.,  1540  per  yard,  the  length  being  6456  2  =  3228  yds. 
per  yard  of  cloth.  Here  an  increase  of  5  per  cent,  must  be 
made  for  the  contraction  in  the  loom,  i.e., 

(3228  X  100)  ^  95  =  3398  yds.  per  yard  of  cloth. 
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This  yarn  is  No.  9^  single  which  runs  5180  yds.  to  the  lb., 
and  hence  the  above  3398  yds.  will  weigh 

(3398  X  16)     5180  =  10^  oz. 
The  warp  yarn  weighs  .        .        .      7f  oz.  per  yard  of  cloth. 
The  face  weft       .        .        .        .      6|-  ,,  ,, 

The  back  weft      .        .        .        .  lOj 

Total  .  .  24|  oz. 
The  loss  of  weight  in  finishing  is  18  per  cent,  mostly 
applicable  to  the  back  weft,  and  we  therefore  have  only  82 
per  cent,  of  the  total  yarn  material  left  in  the  finished  cloth. 
Consequently  the  final  weight  is  (24f  x  82)  -^  100  =  20^  oz.  per 
yard,  plus  j  oz.  the  weight  of  the  selvage,  or  a  total  of  24^  oz. 

Calculating  the  Quantity  of  Yabn  Eequieed  to  Furnish 
1  Yard  of  a  Given  Finished  Cloth. 

Since  this  calculation  has  already  been  discussed  in  the  pre- 
ceding chapter,  there  is  no  need  to  go  over  the  same  ground  agaih. 

Calculating  the  Correct    Length  to  Warp  a  Known 
Weight  of  Yarn. 

This  is  one  of  the  most  frequently  recurring  problems,  and 
about  the  most  important  calculation  that  has  to  be  made  in 
respect  of  yarns.  The  question  arises  under  the  following 
circumstances : — 

Example  1. — When  the  warp  has  to  be  of  a  certain  length, 
and  one  is  not  quite  sure  whether  the  available  length  of  yarn 
will  be  sufficient. 

It  will  be  readily  understood  that  it  is  impracticable  to  make 
up  any  deficiency  in  the  warp  by  means  of  another  yarn,  since 
this  would  lead  to  stripes  in  the  warp.  Where  the  deficiency 
is  one-half,  one-third,  or  one-fourth  of  the  total  warp  ends,  the 
situation  may  be  saved  by  afterwards  beaming  the  warps  in 
a  corresponding  proportion,  viz.,  1  to  1,  1  to  2,  1  to  3,  or 
eventually  1  to  4  on  one  and  the  same  beam,  or  on  two  beams 
when  that  number  is  present  and  weaving  them  together.  Of 
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course  the  design  to  be  woven  must  be  suitable  to  the  arrange- 
ments adopted.  In  any  case  a  few  fresh  or  different  ends  can 
be  inserted  near  the  selvages  in  order  to  make  up  the  width 
without  injury  to  the  whole. 

Supposing  we  have  56  lb.  of  a  yarn  running  8000  yds.  to 
the  lb.  or  a  total  length  of  448,000  yds.  The  warp  is  to  be  set 
in  a  reed  of  12^  four-end  dents  per  inch,  and  the  width  is  72  ins. 
We  therefere  require  3600  warp  ends.  The  utmost  length  of 
each  end  is  found  by  dividing  the  number  of  ends  into  the  total 
length  of  yarn  available,  i.e.,  448000  ^  3600  =  124-42.  Con- 
sequently the  warp  ends  must  not  be  more  than  124  yds.  long, 
unless  a  lighter  reed  be  taken  or  the  width  of  the  cloth  reduced. 

Assuming  the  length  required  is  134  yds.,  it  might  be  con- 
sidered feasible  to  increase  the  quantity  of  yarn  by  incorporating 
with  it  the  necessary  amount  of  another  parcel.  Let  us  see  how 
this  works  out.  The  ratio  between  124  and  134  is  37  :  40,  and 
we  should  therefore  be  obliged  to  warp  the  yarns  as  follows  : — 


12  ends 

of  the  old  5 

1 

,,  new 

12 

old 

1 

,,  new 

13 

old 

1 

, ,  new 

Together  40  ends. 

This  proportion,  however,  cannot  be  employed,  since  any 
irregularities  produced  by  the  new  yarn  would  appear  all  the 
more  distinctly  through  being  so  far  apart  as  an  interval  of 
12  ends.  The  best  mixtures  are  1  :  1,  2  :  1,  3  :  1  according  to 
the  pattern,  and  if  the  pattern  or  the  yarn  allow  as  high  as  4  :  1 
may  be  taken.  Beyond  this  limit,  however,  defective  results 
will  be  obtained. 

Example  2. — Assuming  we  have  to  cut  a  set  of  warps  75  yds. 
long  for  a  cloth  70  ins.  wide,  to  be  set  in  a  reed  with  12| 
six-end  dents  per  inch,  and  we  have  available  30  lb.  of  face 
warp  running  9250  yds.  to  the  lb,,  and  28  lb.  of  back  warp 
running  5000  yds.  to  the  lb.    Two  face  warps  are  to  be  set  to 
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each  back  warp.  Will  the  above  yam  be  sufficient,  or  how 
must  the  yarn  be  warped  ? 

In  the  first  place,  a  calculation  may  be  made  as  in  the 
previous  example,  to  find  the  utmost  length  of  warp  ends  the 
yarns  will  yield. 

The  reed  has  12|  six-end  dents  per  inch,  and  of  each  6 
ends  4  must  be  of  face  warp  and  2  of  back  warp.  For  the 
face  warp  we  therefore  require  12|  x  4  x  70  =  3500  ends, 
and  for  the  back  warp  12^  x  2  x  70  =  1750  ends. 

The  30  lb.  of  face  warp  yarn  will  furnish  9250  x  30  =  277500 
yds.,  and  on  dividing  this  by  the  number  of  ends  required,  viz., 
3500,  we  obtain  79^  yds.  as  the  length  the  yarn  will  cut. 

The  28  lb.  of  back  warp  will  yield  5000  x  28  ==  140000  yds., 
w^hich  figure  divided  by  the  1750  ends  required  gives  80  yds.  as 
the  length  this  back  warp  yarn  will  give.  As,  however,  the 
face  warp  yarn  will  not  furnish  more  than  79^  yds.,  the  back 
warp  ends  must  not  exceed  that  length,  or  there  will  be  a 
shortage  of  face  warp  ends. 

Example  3. — It  is  desired  to  weave  a  cloth  for  gents' 
suitings  out  of  a  single  kind  of  yarn.  No.  56/2,  the  width  being 
64  ins.  between  selvages  and  the  reed  containing  16^  four-end 
dents  per  inch.  The  stock  of  yarn  weighs  136  lb.,  and  the 
weft  count  is  to  be  70  picks  per  inch.  The  problem  is  to  find 
what  length  may  be  warped  if  the  whole  of  the  yarn  is  to  be 
used,  and  the  weft  contraction  in  the  loom  amounts  to  5  per  cent. 

The  width  being  64  ins.  and  the  reed  containing  16^  four- 
end  dents  per  inch,  the  number  of  warp  ends  required  will  be 
16|  X  4  X  64  =  4160,  and  4160  yds.  of  yarn  will  be  needed 
for  each  yard  of  warp. 

The  number  of  picks  is  70  per  inch  or  2520  per  yard.  Each 
pick  will  measure  64  -t-  2  ins.  (selvages)  =  66  ins.,  and  therefore 
the  2520  picks  will  have  a  length  of  (2520  x  66) -=- 36  =  4620  yds. 
The  weft  contraction  in  the  loom  will  be  5  per  cent.,  the  tension 
in  weaving  being  less  than  that  employed  in  reeling  the  yarn. 
Hence,  these  4620  yds.  will  only  represent  100  -  5  =  95  per 
cent,  of  the  weft  material,  which  will  therefore  be 
(4620  X  100)  H-  95  =  4683  yds. 
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We  therefore  require  for  each  yai'd  of  unfinished  cloth  : — 


a  total  of  9023  yds.  of  yarn. 
Now  the  136  lb.  of  stock  yarn  will  run  15,680  yds.  to  the 
lb.  (No.  56/2  being  equal  to  No.  28  singles),  so  that  the  total 
length  of  yarn  available  will  be  15680  x  136  =  2132580  yds. ; 
and,  since  9023  yds.  of  yarn  are  needed  per  yard  of  cloth,  the 
length  that  may  be  warped  is  found  by  dividing  the  total  length 
of  the  yarn  by  this  latter  figure,  2132580  ^  9023  =  236*3  yds. 

Example  i. — Take  the  case  where  a  check  is  to  be  woven 
from  the  following  yarns  : — 

20f  lb.  of  black  worsted  yarn  No.  64/2. 
24  lb.  of  grey  mixture  worsted  yarn  No.  56/2. 
I  lb.  of  blue-grey  worsted  yarn  No.  60/2. 
The  width  between  selvages  is  66  ins,,  and  the  reed  con- 
tains 17j  four-end  dents  per  inch.    The  weft  contraction  is 
5  per  cent.,  the  number  of  picks  is  70  per  inch,  and  the  picks 
follow  in  the  same  order  with  regard  to  colour  as  the  warp. 
The  warp  is  to  be  shorn  as  follows  : — 


4160  yds.  of  yarn  for  the  warp 
4863         „  „  weft 


4  ends  of  mixed 
2      „  black 
2      ,,  mixed 
4      ,,  black 


6  ,,  mixed  ~1 
6      ,,      black  j 


4  ,,  mixed 

2  ,,  black 

2  ,,  mixed 

4  ,,  black 

4  , ,  mixed 

2  ,,  black 

2  , ,  mixed 

3  „  black 


4 
2 
2 
4 
4 
2 
2 
3 
1 


1      ,,  blue-grey 


Together  132 


ends  to  a  repeat. 
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How  long  can  the  warps  be  cut  ? 

For  each  repeat  of  the  colour  pattern  we  require  66  mixed, 
65  black  and  1  blue-grey  end,  and  4620  -^  132  =  35  repeats 
go  to  the  full  width  of  66  ins. 

Since  66  mixed  ends  go  to  a  repeat,  the  35  repeats  entail 
the  use  of  2310  of  these  mixed  threads,  and  2310  yds.  of  the 
same  will  be  needed  per  yard  of  unfinished  cloth. 

The  number  of  picks  is  70  per  inch  or  2520  picks  per  yard, 
and,  as  already  mentioned,  there  are  132  threads  in  the  colour 
repeat,  so  that  there  will  be  2520  -=-  132  =  19  repeats  per  yard. 
These  repeats  correspond  to  66  x  19  =  1254  threads  of  the 
mixed  yarn  per  yard  of  cloth. 

Each  pick  has  a  length  of  66  ins.  plus  2  ins.  for  the  selvages, 
or  68  ins.  in  all,  and  therefore  the  1254  picks  will  take 
1254  X  68  =  2368i  yds.  of  yarn. 

However,  since  the  weft  contracts  5  per  cent.,  these  2368 1 
yds.  are  only  95  per  cent,  of  the  total  requirement,  which  will 
therefore  be  (2368 J  x  100)  ^  95  =  2493  yds. 

Hence,  for  each  yard  of  cloth  there  will  be  needed 
2310  yds.  of  the  mixed  yarn  for  the  warp 
2493  ,,  weft 

Together  4803  yds.  of  mixed  yarn. 

The  stock  of  this  mixed  yarn  is  24  lb.  running  15,680  yds. 
to  the  lb.,  No.  56/2  being  equivalent  to  No.  28  singles,  and  the 
total  available  length  of  this  yarn  is  15680  x  24  =  376320  yds., 
so  that  the  warp  length  this  quantity  will  yield  is 
376380  ^  4803  =  78^  yds. 
Of  the  black  warp  threads  65  are  required  for  each  repeat 
of  the  pattern,  the  35  repeats  therefore  taking  35  x  65  =  2275 
warp  ends,  or  2275  yds.  per  yard  of  cloth. 

As  stated  above,  there  are  19  repeats  per  yard  in  the  weft, 
or  65  X  19  =  1235  picks  per  yard  of  cloth.  The  length  of 
each  pick  is  66  ins.  plus  2  ins.  for  selvages  or  68  ins.  in  all, 
therefore  the  1235  picks  will  take  1235  x  68  =  2333  yds.  On 
adding  the  allowance  of  5  per  cent,  for  weft  contraction  in  the 
loom,  we  obtain  (2333  x  100)      95  =  2455i  yds. 
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For  the  black  yam  we  have  therefore  to  take  : — 
2275    yds.  for  the  warp 
24551    „      „  weft 


Together  47301  yds.  per  yard  of  cloth. 

The  stock  of  black  yarn  is  20f  lb.  running  17,920  yds.  to  the 
lb.,  the  total  length  therefore  being  17920  x  20|  =  371840  yds. 
This  divided  by  the  4730|  yds.  gives  78-6  yds. 

Of  the  blue-grey  threads,  1  end  is  needed  for  each  repeat 
of  the  pattern,  or  35  ends  for  the  35  warp  repeats,  i.e.,  35  yds. 
per  yard  of  cloth. 

There  being  also  only  1  blue-grey  pick  for  each  repeat  in 
the  weft,  the  19  repeats  per  yard  will  therefore  mean  19  picks, 
each  of  68  ins.,  or  a  total  of  (19  x  68)  -f36  =  36  yds.  Allowing 
for  the  5  per  cent,  contraction  in  the  loom,  this  length  will 
therefore  be  increased  to  (36  x  100)     95  =  38  yds. 

We  thus  require  : — 

35  yds.  for  the  warps 
38    ,,      ,,  wefts 

73  yds.  of  blue-grey  yarn  per  yard  of  cloth. 
The  stock  of  this  yarn  is  |  lb.  No.  60/2  equivalent  to  No.  30 
singles.    This  running  16,800  yds.  to  the  lb.  gives  us  8400  yds. 
available.    On  dividing  this  figure  by  73  we  obtain  115  yds.  as 
the  length  it  will  give. 

The  mixed  yarn  in  stock  is  therefore  sufficient  to  cut  78^  yds. 
black         „         „         „         „         „         78-6  „ 
blue-grey   „         „         ,,  115 
The  warps,  however,  must  not  be  cut  longer  than  785  yds., 
otherwise  the  stock  of  mixed  yarn  will  be  insufficient. 

Example  5. — In  connection  with  remnants  of  yarn  and  their 
utihsation  in  beaming  warps,  it  has  already  been  mentioned 
that  the  most  favourable  ratios  are  1:1,  2:1  or  3:1,  provided 
the  colours  and  materials  harmonise.  The  more,  however, 
these  limits  are  exceeded,  the  greater  is  the  risk  of  forming 
stripes  in  the  cloth.  This  danger  is  less  imminent  when  striped 
or  check  patterns  are  in  question,  or  weft  effects  are  to  be 
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produced  on  the  face,  the  irregularities  being  concealed  in  the 
one  case  by  the  stripes  or  checks,  and  in  the  other  by  the  weft. 

Should  the  remnants  of  yarn  be  too  small  to  allow  them  to 
be  combined  properly  within  the  above  limits,  it  is  preferable 
to  work  them  up  into  shorter  pieces,  there  being  always  a 
difficulty  in  getting  rid  of  defective  goods.  Unless  the  remnant 
is  from  an  expensive  yarn  it  had  better  be  worked  up  as  back 
warp,  if  there  is  any  risk  of  producing  irregularities ;  and, 
indeed,  it  is  preferable  to  turn  such  yarn  into  shoddy  rather 
than  spoil  good  cloth  with  it. 

There  is  less  difficulty  with  remnants  of  weft  yarn,  since 
these  can  be  used  up  in  weaving  pieces  of  corresponding  length, 
and  the  warp  remnants  are  always  the  source  of  the  most 
trouble. 

Suppose  we  have  a  remnant  of  85  lb.  of  No.  42/2  yarn, 
and  wish  to  work  it  in  for  weaving  a  piece  47  yds.  long,  the 
width  of  the  goods  being  66  ins.  between  selvages,  and  the 
reed  containing  17h  four-end  dents  per  inch.  The  problem  is, 
how  to  distribute  the  remnant  among  a  parcel  of  new  yarn  of 
the  same  count,  so  as  to  prevent  any  irregularity  in  the  cloth. 

The  reed  having  17j  four-end  dents  to  the  inch,  the  number 
of  warp  ends  will  be  llh  x  4  x  66  =  4620.  Now,  the  con- 
traction of  the  warp  in  the  loom  will  vary  according  to  the 
mode  of  weave  employed,  the  thickness  and  setting  of  the  weft, 
and  the  tension  put  on  the  warp  threads  themselves,  from  5  to 
8  per  cent,  and  even  more.  Let  us  assume  7  per  cent,  to  be 
the  contraction  in  the  present  instance,  and  also  allow  for  a 
shrinkage  of  another  6  per  cent,  in  the  finishing  process,  a 
total  of  12  per  cent.  The  47  yds.  of  cloth  to  be  produced  will 
therefore  represent  only  88  per  cent,  of  the  total  warp  length 
required,  which  will  thus  be  (47  x  100)  88  -  53-4  yds.  To 
this  must  be  added,  say  0"6  yds.  for  thrums  at  the  end  of  the 
piece,  making  the  total  length  of  the  warp  ends  54  yds. 

The  4620  ends  will  take  4620  x  54  =  249480  yds.  of  yarn. 
The  remnant  is  No.  42/2  or  11760  yds.  to  the  lb.,  and  therefore 
the  amount  of  this  yarn  needed  to  weave  the  whole  piece  would 
be  249480  -^  11760  =  21  j  lb.    The  amount  of  the  stock,  however. 
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is  only  8|  lb.,  or  in  the  proportion  of  2  :  5  to  the  total  required. 
We  must  therefore  take  3  ends  of  the  new  yarn  to  every  2  of 
the  old,  and  the  whole  parcel  may  be  beamed  as  follows  : — 

2  ends  of  the  new  yarn. 

1  end     ,,      old  ,, 
I  ■  1  ).      iiew  ,, 

1    ,,       „  old 

Total  5  ends  per  group. 
This  arrangement  entails  beaming  the  warp  into  a  number 
of  ends  divisible  by  5,  e.g.,  10,  20,  30,  40,  etc.  It  is,  however, 
open  to  the  disadvantage  that  if  the  beaming  be  done  by  hand 
and  the  warper  should  turn  his  hand  the  wrong  way  occasion- 
ally, the  result  would  be  that  we  should  have  on  one  side 
4  ends  of  the  new  and  on  the  other  side  2  ends  of  the  old  yarn 
together,  thus  leading  to  irregularities  in  the  weaving.  On  the 
other  hand,  if  the  following  arrangement  be  employed  such  a 
result  is  rendered  impossible  : — 

1  end  of  new  yarn. 

1      ,,  old 

1      ,,     new  ,, 

1      „  old 

1      ,,    new  ,, 

Together  5  ends  per  group. 

Example  6. — How  many  ends  will  be  needed  to  form  the 
warp  for  a  striped  material  42  ins.  wide  in  cotton,  linen  or 
half- woollen  for  curtains,  napery  or  ladies'  garments,  the  one 
class  of  stripes  being  2  ins.  v/ide,  plain  or  taffeta  weave,  and 
set  in  a  reed  with  20  two-end  dents  per  inch,  whilst  the  other 
stripes  are  1  inch  each,  in  atlas  or  crape  weave,  and  a  20  four- 
end  dent  reed  ? 

The  width  of  the  cloth  is  42  ins.  ;  the  first  stripes  are  2  ins. 
and  the  second  1  inch  wide,  or  3  ins.  together  ;  hence  the  total 
number  of  stripe  repeats  in  the  width  will  be  42  4-  3  =  14, 
that  is  to  say,  there  will  be  14  stripes  of  2  ins.  each  and  14 
one-inch  stripes.    The  reed  having  20  dents  per  inch,  each  two- 
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inch  stripe  will  occupy  40  dents.  Each  dent  will  carry  2  ends, 
so  that  the  40  dents  will  take  80  ends,  and  the  14  stripes  will 
require  14  x  80  =  1120  ends. 

The  one-inch  stripes  will  occupy  only  20  dents  each,  but  as 
each  dent  holds  4  ends  in  this  case,  the  20  dents  will  take 
80  ends  and  the  14  stripes  will  require  14  x  80  =  1120  ends. 
The  total  number  of  ends  making  up  the  full  width  of  the  fabric 
will,  therefore,  be  2240. 

The  method  of  distributing  these  stripes  so  as  to  ensure 
symmetry  at  both  sides  does  not  belong  to  the  present  section. 
(See  Calculating  Harness.) 


SECTION  II. 


WORKING  CALCULATIONS. 

CHAPTEE  I. 
REEDS,  ETC. 

The  calculations  included  under  the  heading  of  this  section  are 
as  follows : — 

1.  Calculating  the  lease  when  the  yarn  is  warped  by  hand. 

2.  The  various  calculations  incidental  to  the  reed. 

3.  Calculation  of  the  number  of  picks  required  for  a  given 
cloth. 

4.  Cost  of  weaving. 

5.  Contraction  of  warp  and  weft  in  the  loom. 

6.  Calculating  the  size  of  pulleys  and  speed  of  power 
looms. 

7.  Calculation  of  the  number  of  picks  inserted  in  a  day's 
work  of  given  length,  and  a  given  number  or  speed  of  looms. 

8.  Harness  calculations  for  regular,  irregular  and  reduced 
draft. 

9.  Calculation  of  Jacquard  harness. 

10.  Calculating  the  comber  board. 

11.  Calculating  the  number  of  empty  healds  in  drafting  and 
tying  up  the  warp. 

12.  Calculating  the  tie-up  plan. 

13.  Calculations  in  the  jfinishing  process. 

14.  Calculating  the  loss  in  weight  sustained  by  woollens  in 
finishing. 

15.  Calculating  the  weight  of  a  fabric  from  a  small  cutting. 

(44) 
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Calculating  the  Leasing  op  Hand-warped  Yarn. 

Supposing  a  yarn,  all  of  one  colour,  is  to  be  warped,  the 
rake  or  raddle  available  having  5  teeth  per  2  ins.,  and  the 
fabric  is  to  have  a  warp  setting  of  15  six-end  dents  per  inch, 
the  width  being  66  ins.  between  selvages,  what  number  of 
warp  ends  will  have  to  be  taken  so  as  to  avoid  any  gaps  in  the 
raddle  and  an  undue  number  of  ends  in  any  one  place,  resulting 
in  stripes  ? 

With  a  reed  having  15  six-end  dents  per  inch,  and  a  fabric 
66  ins.  wide,  15  x  6  x  66  =  5940  ends  will  be  needed  ;  and  as 
there  are  5  teeth  in  the  raddle  every  2  ins.,  i.e.,  165  teeth  m 
66  ins.,  the  number  of  ends  to  be  leased  between  each  pair  of 
teeth  will  be  5940     165  =  36  ends. 


The  Various  Calculations  Incidental  to  the  Eeed. 

The  reed  setting  of  any  warp  is  dependent  on  a  variety  of 
factors,  e.g.,  the  class  of  fabric,  the  price,  the  nature  of  the  raw 
materials,  the  count  of  yarn,  and  especially  on  the  kind  of 
weave. 

The  calculations  now  given  relate  to  : — 
{a)  The  number  of  dents  per  inch  for  a  given  number  of 
ends  and  width  of  cloth,  with  equal  and  unequal  grouping. 

(b)  The  number  of  warp  ends  for  a  given  reed,  width  of 
cloth  and  grouping. 

(c)  The  proper  reed  setting  for  given  equal  ratios  of  ends 

and  picks. 

{d)  The  proper  reed  setting  when  the  warp  and  weft  yarns 
are  of  unequal  count. 

(e)  The  proper  reed  setting  to  ensure  symmetry  in  the  count 
of  warp  and  weft  when  the  trials  on  the  experimental  loom 
have  proved  abortive. 

(/)  The  proper  reed  setting  for  a  given  weave. 

(g)  The  proper  reed  setting  in  the  case  of  goods  that  turn 
out  too  hght  or  too  heavy. 
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Calculating  the  Numbbe  of  Dents  pee  Inch  foe  a  Given 

NUMBEE    OF    WaEP    EnDS    AND    WiDTH    OF    ClOTH  WITH 

Equal  and  Unequal  Geoupings. 

Example  1. — iVssuming  we  have  7200  warp  ends  to  set  for 
a  width  of  70  ins.  between  selvages  and  wish  to  enter  8  ends  to 
a  dent,  what  reed  should  be  taken  ? 

There  being  8  ends  to  a  dent,  the  number  of  ends  divided 
by  this  figure  will  give  7200  8  =  900  dents,  which,  divided 
by  the  number  of  inches,  will  give  900  70  =  12|  dents  to 
the  inch. 

Example  2. — A  warp  of  4050  ends  is  to  be  set  for  72  ins. 
cloth  and  the  style  of  weave  entails  setting  alternately  4  and  5 
ends  to  a  dent.    What  kind  of  reed  will  be  required  ? 

Since  the  number  of  ends  to  a  dent  is  alternately  4  and  5, 
we  have  9  ends  to  each  repeat.  Of  these  repeats  we,  therefore, 
have  4050  9  =  450  times  2  dents,  i.e.,  900  dents.  As  these 
have  to  be  distributed  over  a  breadth  of  72  ins.,  there  will, 
therefore,  be  900      72  =  12|  dents  to  the  inch. 

Calculating  the  Numbee  op  Waep  Ends  foe  a  Given 
Eeed  and  Width  of  Cloth  with  Equal  and  Unequal 
Geoupings. 

Example  1. — Let  us  take  a  20  six-end  dent  for  a  70^  inch 
cloth  and  ascertain  how  many  warp  ends  will  be  required.  This 
is  found  by  multiplying  the  reed  on  the  number  of  ends  to  a  dent 
and  the  product  by  the  width  of  the  cloth,  20  x  6  x  70|  =  8460 
warp  ends. 

Example  2. — Given  a  reed  containing  17i  dents  per  inch, 
each  dent  to  take  alternately  5  and  6  ends.  The  cloth  being 
68  ins.  wide  between  selvages,  what  number  of  warp  ends  will 
be  needed  ? 

The  number  of  ends  to  a  dent  being  alternately  5  and  6,  we 
have  in  a  17|  dent  reed  I7i  five-end  dents  and  17i  six-end 
dents  in  2  ins.,  that  is  to  say,  a  total  of  87i  +  105  =  192|  ends 
in  2  ins.,  or  6545  ends  in  all. 
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Calculating  the  Proper  Reed  Setting  for  Given  Equal 
Ratios  of  Yarn. 

Example  1. — Take  the  case  where  a  No.  16  yarn  has  been 
woven  in  a  reed  with  10  four-end  dents  per  inch ;  the  problem 
is  to  find  what  reed  will  be  required  for  the  same  weave  in  No. 
lOh  yarn.  The  answer  is  found  by  first  taking  the  square  roots 
of  the  yarn  numbers. 

The  square  root  of  16  =4. 

„      „    10i  =  3i. 

Then  since  a  No.  10  reed  was  used  for  the  former,  the  reed 
required  for  the  thicker  yarn  will  be  (10  x  3^)  4  =  8  dents 
per  inch. 

Example  2. — Suppose  that  in  weaving  a  certain  pattern 
with  No.  40/2  yarn  we  have  employed  a  reed  with  17|  four-end 
dents  per  inch,  what  reed  must  be  used  for  producing  the  same 
pattern  with  No.  64/2  yarn  ? 

The  No.  40/2  yarn  is  the  same  as  No.  20  singles,  and 
No.  64/2  is  equal  to  No.  32  singles.  Now  the  square  root  of 
20  is  4 '41,  and  the  square  root  of  32  is  5 '65  ;  hence  the  desired 
reed  will  have  (17^  x  5'65)  ^  4'41  =  8  dents  to  the  inch. 

Example  3. — Two  yarns  are  being  used,  one  No.  64/2  the 
other  No.  32/2,  end  for  end  regularly  throughout  the  whole 
warp,  and  to  produce  a  certain  weave  the  low  number  yarn 
entails  the  use  of  a  20  four- end  dent  reed,  the  finer  yarn  a  14 
four-end  dent  reed.  What  reed  must  be  used  for  the  two 
together  ? 

The  answer  in  this  case  is  found  by  adding  the  two  reed 
values  together  and  dividing  by  2  ;  thus  (20  +  14)  ~  2  =  17 
four-end  dents  per  inch  is  the  reed  required. 

Example  4. — In  this  case  we  have  three  kinds  of  warp 
yarn,  one  requiring  the  use  of  a  19  dent  reed,  the  second  a 
14  dent  reed,  and  the  third  a  9  dent  reed,  and  the  three  kinds  are 
used  in  equal  proportion  1:1:1.     What  reed  must  be  taken  ? 

In  this  case  the  reed  values  must  be  added  and  the  sum 
divided  by  3,  i.e.  (19  +  14  +  9)  -^  3  =  14  dents  per  inch  is 
the  reed  required. 
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Example  5. — In  conclusion  we  will  take  the  following  case  : 
A  No.  16  cotton  warp  has  been  woven  with  a  reed  containing 
18  three-end  dents  per  inch  to  produce  a  particular  weave. 
What  reed  will  be  required  to  produce  the  same  effect  with  a 
No.  36  yarn  ? 

The  square  roots  of  these  figures  are  4  and  6  respectively ; 
therefore  since  a  No.  18  reed  was  used  for  the  coarser  yarn,  the 
higher  number  will  require  a  reed  containing  (18  x  6)  4  =  27 
three-end  dents  per  inch. 

Calculating  the  Proper  Eeed  Setting  when  the  Conditions 
OF  Warp  and  Wept  Yarns  are  Unequal. 

Owing  to  the  keen  cutting  of  prices,  attempts  are  constantly 
made  to  effect  all  possible  economy  of  material  in  the  case  of 
inferior  quality  goods,  and  of  working  expenses  in  the  case  of 
medium  and  good  quality  fabrics.  A  method  largely  adopted 
nowadays  for  goods  wherein  the  warp  plays  the  most  important 
part  on  the  face  is  to  use  a  fine  yarn  for  the  warp,  the  weft 
being  twice  (or  even  3  to  4  times)  as  thick  as  the  warp.  By 
this  means  four  advantages  are  secured  at  once,  namely : — 

1.  A  considerable  saving  in  the  cost  of  weaving. 

2.  An  important  economy  in  the  expense  of  spinning,  low 
count  yarns  being  cheaper  to  spin  than  the  higher  numbers. 

3.  The  use  of  a  thick  weft  means  increased  speed  in  weaving, 
and  thus  a  larger  output  is  obtained  than  with  fine  wefts  which 
run  away  with  more  time  per  yard  of  cloth  woven. 

4.  A  lower  quality  of  raw  material  may  be  used  for  the 
coarse  weft  than  for  the  higher  numbers,  since  the  finer  the 
yarn  the  better  the  raw  material  necessary. 

Example  1. — Suppose  we  have  a  No.  42/2  warp  and  desire 
to  use  with  it  a  No.  14/2  weft.  Suppose  further  the  warp  yarn 
corresponds  to  a  reed  with  28  four-end  dents,  and  the  weft  to 
a  reed  with  22  four- end  dents  per  inch,  and  that  a  simple  weave 
is  in  question,  equal  amounts  of  both  yarn  being  used. 

In  view  of  this  latter  condition,  all  that  is  necessary  is  to 
add  the  two  reed  values  together  and  divide  by  2,  e.g.  (28  + 
22)  ^  2  =  25  four-end  dents  is  the  count  of  reed  desired.  If 
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a  six- end  dent  reed  be  in  question,  the  number  of  dents  will 
be  17,  and  in  the  case  of  an  eight-end  reed  12^  dents  per  inch 
according  to  the  count  of  the  warp. 

Calculating  the  Proper  Setting  op  the  Eeed  for 
Symmetrical  Warp  and  Weft  Count  in  the  Event 
OP  THE  First  Trials  on  the  Experimental  Loom 
having  turned  out  a  Failure. 

It  happens  only  too  frequently  in  practice  that  in  trying 
new  weaves  the  reed  first  chosen  does  not  immediately  suit. 
Again,  dozens  of  weaves  are  tried  with  one  and  the  same  warp, 
and  the  wide-awake  designer  and  manufacturer  allows  the 
sample  weaver  to  determine  the  number  of  picks  per  inch,  the 
samples  being  then  marked  with  a  ticket  stating  the  number 
of  picks  woven.  By  proceeding  in  this  manner  the  choice  of 
the  most  suitable  reed  becomes  a  matter  of  Httle  difficulty  and 
simple  calculation. 

Example  1. — Assuming  that  a  sample  has  been  produced 
by  means  of  a  reed  containing  17^  four-end  dents  per  inch,  and 
has  taken  95  picks  per  inch,  what  reed  must  be  employed 
in  order  to  bring  the  warp  and  weft  into  equal  proportion  in 
the  unfinished  cloth  ? 

With  the  17 J  four-end  dent  reed  the  number  of  ends  per 
inch  is  70,  so  that  we  have  95  -  70  =  25  picks  too  many. 
Since  there  are  four  ends  to  a  dent,  these  25  pickg  correspond 
to  25  ^  4  =  6|  dents.  Of  these  dents  one-half  must  be  struck 
out  for  the  reduced  number  of  picks  to  be  set  per  inch,  leaving 
3  dents  for  the  warp.  The  latter  must  therefore  be  set  in  a 
reed  containing  17*  +  3  =  20|  four-end  dents  to  produce  an 
equal  number  of  ends  and  picks  per  square  inch  of  fabric. 

Example  2.— Take  the  case  of  a  pattern  produced  with  a 
reed  containing  16  four-end  dents  per  inch,  but  which  despite 
close  weaving  cannot  be  made  to  hold  more  than  55  picks  per 
inch  ;  at  the  same  time  the  fabric  has  to  be  well  milled,  and 
therefore  requires  to  contain  a  larger  number  of  picks,  say  70 
per  inch.  The  problem  is  to  ascertain  the  reed  most  suitable 
for  the  purpose. 
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As  stated  it  is  desired  to  insert  70  picks  per  inch.  However, 
despite  all  endeavours,  not  more  than  55  are  actually  taken  up, 
a  deficiency  of  15  picks  in  each  inch.  The  reed  containing  four 
ends  to  a  dent,  these  15  threads  correspond  to  15  3f  dents. 
This  figure  must  be  divided  by  2,  and  the  result  deducted  from 
the  value  of  the  existing  reed,  i.e.,  16  -  li  =  14i,  or  in  round 
figures  a  reed  containing  14  four-end  dents  per  inch  must  be 
taken  in  order  to  be  able  to  insert  70  picks  per  inch. 

Calculating   the   Proper   Eeed   Setting  for  a  Given 

Weave. 

The  weave  or  intersection  of  the  threads  is  one  of  the  main 
factors  influencing  the  count  of  warp  threads  and  choice  of 
a  reed.  This  question  will  now  be  briefly  dealt  with  as 
follows  : — 

In  respect  of  the  crossing  of  the  threads,  the  only  ends  that 
have  to  be  taken  into  account  in  connection  with  the  setting  of 
the  warp  are  such  as  form  the  average  number  passing  from 
the  top  shed  to  the  bottom,  and  vice  versa  between  each  pair 
of  picks. 

It  is  therefore  necessary  to  inform  the  reader  of  a  simple 
method,  in  which  by  means  of  the  square  root  he  may  calculate 
from  the  setting  of  a  known  weave  with  given  yarns  the  setting 
to  be  given  in  the  event  of  a  change  of  the  intersections. 

This  will  be  more  clearly  understood  by  a  reference  to  the 
drawings.  Figs.  1-6.  In  Fig.  1  the  whole  of  the  warp  ends 
cross  between  each  pair  of  picks,  i.e.,  one-half  the  warp  ends 
pass  from  below  upwards,  and  the  other  half  from  above  down- 
wards. Hence  the  number  of  intersections  is  equal  to  the 
number  of  ends.  This  method  of  crossing  is  expressed  by  the 
fraction  ^  or  f,  the  numerator  referring  to  the  number  of 
crossings,  and  the  denominator  to  the  number  of  ends  in  a 
repeat. 

Turning  to  Fig.  2  it  will  be  seen  that,  between  the  first  and 
second  picks,  the  second  end  passes  from  the  lower  shed  into 
the  upper,  and  the  third  end  from  the  upper  shed  into  the 
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lower.  Hence,  out  of  3  ends  we  have  2  that  change  their 
position,  i.e.,  intersect.  This  weave  is  therefore  represented  by 
the  fraction  f . 

Since  between  each  two  picks  in  Fig.  3,  which  is  a  four-end 
pattern,  each  two  ends  cross,  the  weave  is  classed  as  a  | 
pattern.  In  Fig.  4  there  are  6  warp  ends,  and  between  each 
pair  of  picks  two  ends  intersect,  so  that  the  weave  is  a  f 
pattern.  Fig.  5  is  different,  inasmuch  as  here  we  have  no 
longer  to  do  with  single  ends,  but  with  groups  of  pairs  by 
which  the  crossings  are  effected.  It  will  therefore  be  clear 
that  it  is  by  no  means  immaterial  whether  we  have  to  do  with 
single  ends  or  with  two,  three  or  more  warp  ends  in  a  group. 
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Pig.  4.  Pig.  5.  Fig.  6. 

In  the  case  of  groups  of  two  ends  a  deduction  of  \  can  be 
made  from  the  intersections  (see  Fig.  5)  ;  with  groups  of  three 
ends  a  deduction  of  \  (see  Fig.  6),  and  with  groups  of  four 
a  deduction  of  ^  and  so  on. 

In  Fig.  5  we  find  that  between  each  pair  of  picks  there  are 
4  warp  ends  that  change  their  position,  and  as  there  are  8  ends 
to  a  repeat,  the  weave  may  be  classed  as  | ;  but,  since  a  de- 
duction of  \  may  be  made  only  three  changes  come  under 
consideration  in  estimating  the  intersection  with  a  view  to 
arriving  at  the  count,  and  therefore  the  fraction  becomes  | 
instead  of  ^.  If  we  examine  Fig.  6  we  find  that  the  same  is 
15  ends  broad,  and  that  6  ends  change  their  position  after  each 
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pick,  SO  that  the  weave  would  be  But  as  the  groups 

of  3  ends  cross  each  other  after  every  pick,  the  6  crossings 
may  be  reduced  by  i.e.,  by  2,  and  the  fraction  therefore 
becomes  yV- 

The  variety  of  crossings  is  innumerable  in  which  single, 
two-,  three-  and  four-end  crossings  occur  alternately,  and  in 
such  cases  the  average  must  naturally  be  taken. 

Fig.  7  illustrates  such  a  weave  wherein  single,  double  and 
multiple  crossings  are  alternately  produced.  Thus,  between 
the  first  and  second  picks  there  are  two  simple  intersections, 
ends  No.  3  and  7  changing  their  respective  positions.  Between 
the  secondhand  third  picks  5  ends  change  positions,  viz.,  1,  5, 
6,  7  and  8,  each  of  the  last  four  crossing  in  pairs.  Between  the 
third  and  fourth  picks  4  ends  change  position,  viz.,  Nos.  2,  3, 

4  and  5,  all  of  them  crossing  in  pairs.  Between  the  fourth  and 
fifth  picks  5  ends  change  positions,  4  of  them  crossing  in  pairs. 
Again,  between  the  fifth  and  sixth  picks  there  are  two  simple 
crossings,  and  between  the  sixth  and  seventh  picks  there  are 

5  changes  4  of  them  pairwise  ;  between  the  seventh  and  eighth 
picks  every  alternate  4  ends  cross  in  pairs,  and  between  the 
eighth  and  first  picks  are  5  changes,  4  of  them  pairwise.  We 
thus  have  : — 

Between  the;l  and  2  picks,  2  simple  crossings     .        .        .  f 
2  ,,   3     ,,    5  crossings,  4  in  pairs,  so  that,  de- 
ducting I,  there  remains        .  I 
,,   3  ,,  4     ,,    4crossings,  all  in  pairs,  so  that,  de- 
ducting   ,  there  remains        .  ^ 
4       5  5  crossings,  4  in  pairs,  so  that,  de- 

ducting I,  there  remains 
6  ,,  6     ,,2  simple  crossings 

6  ,,   7     ,,5  crossings,  4  in  pairs,  less  I, 

leaves  .... 

7  ,,  8      ,,    4  crossings,  4  in  pairs,  less  {, 

leaves  .        .        .  • 

8  ,,   1      ,,5  crossings,  4  in  pairs,  less  ^. 

leaves  .... 
The  sum  of  these  figures  is  26,  and  as  the  number  of  picks 
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3"25 

IS  8,  26      8  =  3"25,  i.e.,  the  fraction  becomes  ,  or  a  Httle 

8 

less  than  in  Fig.  3.  Hence  the  warp  ends  for  Fig.  7  may  be 
set  a  little  closer  than  those  in  Fig.  3. 

To  make  a  somewhat  closer  comparison  we  may  take  the 
crossings  represented  in  Figs.  3,  4  and  7. 

The  crossings  in  Fig.  3  give  the  fraction  |  = 

I^ig-  4       „  „     f    =  iV 

"       .  Fig-  7       „  „         =  iL^. 

The  requisite  setting  is,  therefore,  about  midway  between 
those  for  Figs.  3  and  4,  and  in  fact  a  Httle  nearer  the  latter 
than  the  former. 

It  has  already  been  explained  how  the  warpTsetting  may 
be  estimated  in  one  count  from  that  used  for  another  by  ex- 

□■■■□□■B 

Fig.  7. 

tracting  the  square  roots  of  the  two  numbers  and  employing  the 
results  for  comparison  ;  and  this  method  may  also  be  followed 
wdth  regard  to  the  intersection  of  the  threads.  Both  numerators 
and  denominators  can  be  utiHsed  as  the  basis  in  this  calculation, 
the  former  when  the  denominators  are  all  of  equal  value,  and 
the  latter  when  the  numerators  are  equal.  Where  both  are 
unequal,  the  fractions  must  first  be  reduced  to  a  common  de- 
nominator. 

Example  1. — Let  it  be  assumed  first  that  a  certain  warp 
used  for  a  plain  weave  (Fig.  1)  suits  a  reed  with  llh  two-end 
dents,  or  half  that  number  of  four-end  dents  per  inch.  What 
reed  must  bo  taken  to  weave  the  same  yarn  to  a  four-end 
cashmere  twiH  (Fig.  3)  the  crossings  in  which  are  indicated  by 
the  fraction  f  ? 

The  fraction  representing  the  crossings-in  Fig.  1  is  |  or 
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those  in  Fig.  3  agreeing  with  the  fraction  f .  The  denominators 
in  this  case  being  equal,  the  numerators  may  be  used  for  de- 
termining the  new  reed.  Now  the  square  root  of  2  is  1'41421 
and  that  of  4  is  2,  so  that  we  have  : — 

1  •41421  requiring  a  reed  with  8f  four-end  dents,  and  hence 
the  value  for  the  new  reed  is  (8f  x  2)  ^  1-41421  =  12-4  dents, 
or  12|  four-end  dents  per  inch. 

Example  2. — In  this  case  a  certain  yarn  suited  a  16^  three- 
end  dent  reed  in  weaving  a  three-end  twill  (Fig.  2),  and  it  is 
desired  to  know  how  many  ends  of  the  same  yarn  will  be 
needed  in  forming  a  six-end  twill  (Fig.  4). 
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Fig.  8.  Fig.  9. 

The  crossings  of  the  three-end  twill  (Fig.  2)  are  represented 
by  the  fraction  §,  and  those  of  the  six-end  twill  by  |.  The  two 
numerators  being  of  equal  value  in  this  case,  the  denominators 
are  employed.  The  square  root  of  3  is  1-7--5205,  and  that  of  6 
is  2-449.  Then  since  1-73205  corresponds  to  a  reed  with  16:|- 
dents  per  inch  (16|  x  2-449)  ^  1-73205  =  22-9,  or  in  round 
numbers  23  three-end  dents,  or  Hi  six-end  dents,  will  be  the 
count  of  reed  required. 

Example  3. — Let  us  now  take  into  calculation  the  cases 
illustrated  in  Figs.  8  and  9.  The  crossings  in  the  former  may 
be  represented  by  the  fraction  |  or  |,  whilst  the  latter  averages 
T8,  i.e.,  of  each  18  ends  7  change  between  every  2  picks.  As- 
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suming  that  a  reed  with  16^  four-end  dents  per  inch  suits  the 
former  design,  what  reed  will  be  needed  for  Fig.  9  ? 

Since  neither  numerators  nor  denominators  are  of  equal 
value,  the  two  fractions  f  and  yg  must  be  brought  to  a  common 
denominator,  namely  and  yf ,  or  and  ^g.  In  this  case 
the  values  9  and  7  must  be  taken  for  comparison ;  and  as 
their  respective  square  roots  are  3  and  2 "646  we  obtain 
(16^  X  3)  2-646  =  18-4,  or  18^  as  the  number  of  four-end 
dents  in  the  required  reed. 

Calculating  the  Proper  Eeed  Count  in  the  Event  of  the 
Goods  being  too  Light  or  too  Heavy. 

This  calculation  cannot  be  undertaken  except  in  the  case 
of  goods  that  are  to  be  only  slightly  if  at  all  milled,  since 
milling  causes  a  shrinkage  that  varies  with  the  count  of  the 
cloth. 

Hence  the  employment  of  this  calculation  is  restricted  to 
cotton,  linen,  silk,  half-woollen  and  worsted  fabrics  intended  for 
dress  materials.  Two  methods  of  calculation  are  available — 
one  complex,  the  other  easy  ;  we  will  select  the  latter. 

Example  1. — Suppose  we  have  a  fabric  containing  45  ends 
and  the  same  number  of  picks  per  inch  and  weighing  11^  oz. 
per  running  yard.  Suppose  further  that  the  purchaser  de- 
sires to  have  the  same  cloth,  but  weighing  12^  oz.  per  yard. 
What  setting  must  be  adopted  to  secure  the  increase'  in 
weight  ? 

The  answer  is  found  by  simple  proportion,  (45  x  12^)  -f- 11^  = 
48  ends  and  picks  per  inch  of  warp  and  weft. 

Example  2. — Take  the  case  of  a  worsted  fabric  with  50 
ends  and  picks  per  inch  of  warp  and  weft  and  weighing  12i  oz. 
per  yard.  This  cloth  is  ly  oz.  per  yard  too  heavy.  How  must 
the  count  be  altered  to  give  the  desired  result  ? 

Here  again  the  matter  is  one  of  simple  proportion, 
(50  X  11^)  -i-  12^  =  45  ends  and  picks  per  inch  of  warp  and 
weft. 
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Calculating  the  Peopee  Weft  Count  for  a  Given  Fabric. 

The  reasons  for  entering  on  this  calculation  may  be  of  a 
varied  character : — 

(1)  One  may  merely  wish  to  know  how  many  picks  to  insert 
for  a  given  fabric  ; 

(2)  In  the  event  of  a  piece  coming  out  too  light  or  too 
heavy  it  may  be  desired  to  find  the  proper  alteration  to  remedy 
this  defect ;  and 

(3)  The  object  may  be  simply  to  estimate  the  weft  count  in 
general. 

Example  1.  —  A  fabric  has  8400  warp  ends  in  a  width  of 

67  J  ins.  between  selvages.  How  many  picks  should  be  inserted 
per  inch  to  give  the  same  count  of  weft  as  warp,  the  yarns 
being  of  equal  count  ? 

The  warp  count  per  inch  is  found  by  dividing  the  width 
into  the  number  of  ends,  viz.,  8400  671  =  125  ends  per 
inch,  and  this  will,  therefore,  be  the  number  of  picks  required. 

In  this  case  the  mutual  contraction  of  the  threads  in  weaving 
and  finishing  has  been  disregarded,  and  in  fact  is  not  considered 
except  when  exceedingly  close  calculation  is  desired. 

Example  2. — A  fabric  has  been  woven  with  60  picks  of 
No.  32/2  face  warp  and  30  picks  of  No.  9  singles  back  weft  per 
inch.  The  width  is  66  ins.,  shrinking  to  56  ins.  when  finished, 
but  the  cloth  comes  out  1  oz.  per  yard  too  heavy.  How  must 
the  weft  count  be  altered  to  remedy  this  defect,  the  warp  count 
remaining  unchanged  ? 

Each  pick  has  a  length  of  66  ins.  plus  2  ins.  for  selvages  or 

68  ins.  in  all  ;  and,  as  already  stated,  the  customary  allowance 
for  weft  contraction  in  the  loom  is  5  per  cent.,  it  being  im- 
material whether  this  allowance  is  reckoned  on  the  weight  or 
length  of  the  weft  yarn.  We  will  adopt  the  latter  basis  in  this 
case,  and  therefore  have  (68  x  100)  ^  95  =  71i  ins.  as  the 
total  length  of  pick. 

Now  there  are  2  face  picks  to  each  back  pick,  and  therefore 
in  each  group  of  3  picks  there  will  be  143  ins.  of  face  weft, 
and  71^  ins.  of  back  weft.    The  face  weft  is  No.  32/2  yarn, 
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•which  runs  8960  yds.  to  the  lb.,  and  therefore  143  ins.  will 
weigh  0"007  oz. 

Of  back  weft  we  have  only  half  the  number  of  picks,  but 
the  yarn  is  double  the  weight  per  pick,  and  consequently  the 
weight  per  group  of  3  picks  is  0*007  x  2  =  0'014  oz.  The 
fabric  is  to  be  1  oz.  per  yard  lighter,  so  that  the  weaver  must 
insert  1  ~  0"014  =  72  groups  (of  3  picks)  less  per  yard,  or  2 
less  per  inch.  The  number  of  picks  will  therefore  be,  56  of 
face  weft  and  28  of  back  weft  per  inch. 

Example  3.— Take  the  case  of  a  fabric  that  is  too  light 
by  1  oz.  per  yard,  and  the  number  of  face  and  back  picks  is 
respectively  75  and  25  per  inch.  The  face  weft  is  No.  16  and 
the  back  weft  No.  4|  yarn,  and  the  width  of  the  cloth  is  74  ins. 
in  the  loom,  selvages  included.  How  many  extra  picks  per 
inch  must  be  inserted  to  increase  the  weight  by  1  oz.  per 
yard  ? 

Each  pick  measures  74  ins.  to  which  must  be  added  an 
allowance  of  5  per  cent,  for  contraction,  making  the  length  of 
the  pick  772  ii^s.  The  ratio  of  face  to  back  weft  is  3:1,  so 
that  each  group  contains  3  +  1  =  4  picks.  Hence  the  face 
picks  in  a  group  measure  77i-  x  3  =  232i  ins.  The  yarn 
being  No.  16,  runs  8960  yds.  to  the  lb.,  and  therefore  232i  ins. 
will  weigh  (323i  x  16)  +  (8960  x  36)  =  0-0115  oz. 

The  back  weft  being  No.  4|  runs  2520  yds.  to  the  lb.,  and 
hence  77+  ins.  will  weigh  (77^  x  16)  +  (2520  x  36)  =  0-0132  oz. 
Each  group  of  4  picks  contains  3  face  picks  weighing  0-0115  oz. 
,,  ,,  ,,  1  back  pick       ,,       0-0132  oz. 


Together  0-0247  oz. 

The  increase  in  the  number  of  groups  will  therefore  be 
1  ~  0-0247  =  40  per  yard  of  cloth.  This  makes  120  picks  to 
be  added  to  the  face  weft,  already  2700  picks  per  yard,  the 
total  being  therefore  2820,  or  78  face  picks  per  inch  ;  whilst 
in  the  case  of  the  back  weft,  the  existing  900  picks  per  yard 
must  be  augmented  by  40,  a  total  of  940  or  26  picks  per 
inch. 

Example  4. — Given  a  No.  56/2  warp  yarn  with  9400  ends 
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in  the  full  width  of  the  cloth  (68  ins.),  the  problem  is  to  find 
the  number  of  picks  of  No.  35/2  weft  yarn  to  use  up  a  quantity- 
equal  to  that  of  the  warp  yarn. 

The  No.  56/2  warp  is  equivalent  to  No.  28  single,  and  the 
No.  35/2  weft  to  No.  17|  single.  The  number  of  warp  ends- 
in  68  ins.  is  9400  or  138  per  inch.  Now,  if  No.  28  yarn  is, 
set  138  threads  per  inch.  No.  17|  yarn  must  be  set 
138  X  17|  -^  28  =  89  picks  per  inch. 
Of  course  to  be  quite  accurate,  the  different  contraction  of  the 
warp  and  weft  yarns  should  be  taken  into  consideration,  though 
the  results  are  sufficiently  close  without.  Moreover,  a  number 
of  instances  of  the  way  to  make  this  additional  calculation  have- 
been  already  given. 

Example  5. — Supposing  we  have  a  fabric  with  an  equal 
number  of  face  and  back  picks  of  No.  16  yarn,  and  suppose 
further  that  the  cost  of  weaving  is  too  high,  or  that  the  material! 
used  for  the  back  weft  is  unsuitable  for  making  into  such  a  high 
number  as  16's  yarn.  Consequently  the  necessity  arises  of  alter- 
ing the  ratio  of  the  face  and  back  picks,  either  to  2  :  1,  3  :  1  or 
even  4  :  1,  and  this  brings  the  problem.  What  yarn  should  be 
taken  for  the  back  picks  ? 

When  the  back  weft  is  in  the  ratio  1:1,  the  yarn  used  is- 
No.  16.  In  order  to  find  the  count  suitable  for  a  2  :  1  ratio,, 
the  original  yarn  number  must  be  divided  by  2,  i.e.,  16  4-  2  =  No.  8- 
yarn  will  be  the  count  required. 

If  the  ratio  is  to  be  3  :  1,  the  original  number  will  have  to 
be  divided  by  3,  i.e.,  16  3  =  No.  5^-5i  yarn,  and  if  a  ratio- 
of  4  :  1  be  chosen  the  required  yarn  will  be  16      4  =  No.  4. 

Calculating  the  Picks  for  BKOcni  Effects  on  Fancy 

Fabrics. 

The  fabric  is,  say,  a  vest  material  on  which  broche  effects, 
are  to  be  produced,  the  ground  picks  number  80  per  inch,  and 
furthermore  2,  3  or  4  broche  picks  are  to  be  inserted  at  in- 
tervals. The  total  length  occupied  by  a  repeat  of  the  pattern 
is  14  ins.  made  up  as  follows  : — 


EEEDS. 


59 


2x2    ins.  together  4    ins.  without  broche  picks. 
2  X  1-6   „       „       3-2    „  with  2 
2  X  1-6    „        „       3-2    „   with  3 
2  X  1-8    „        „       3-6    „   with  4 
How  many  picks  will  be  needed  for  a  piece  measuring 
27i  yds  ? 

Since  each  repeat  occupies  a  length  of  14  ins.,  and  there  are 
80  picks  of  ground  weft  per  inch,  the  number  of  ground  picks 
in  a  repeat  will  be  80  x  14  =  1120. 

In  a  single  repeat  we  have  to  insert  2  broche  picks  to  each 
ground  pick  over  a  length  of  2  x  1*6  ins.  =  3'2  ins.,  and  since 
there  are  80  ground  picks  per  inch,  the  number  of  broche  picks 
in  this  length  will  be  3-2  x  80  x  2  =  512.    In  the  second 
length  of  2  X  1-6  ins.  =  3"2  ins.  there  are  to  be  3  broche  picks 
to  each  ground  pick,  or  3"2  x  80  x  3  =  768  in  all ;  and  in  the 
third  length  (2  x  1-8  ins.)  there  are  4  broche  picks  per  ground 
pick,  or  3'6  X  80  X  4  =  1152  in  all.    These  together  make : — 
1120  ground  picks. 
512  broche  picks  for  the  part  with  2  :  1  broche  picks 
768         ,,  ,,  ,,  3         ,,  ,, 

1152         ,,         ,,  ,,  4        ,,  ,, 

Total  3552  picks  per  repeat. 

The  piece  is  to  be  27|  yds.  long  ;  therefore,  since  each 
repeat  occupies  a  length  of  14  ins.,  the  total  number  of  repeats 
in  the  length  will  be  27^  x  36  -^  14  =  70  repeats,  and  since 
there  are  3552  picks  to  a  repeat  the  total  number  of  picks  in 
the  27|  yds.  will  be  3552  x  70  =  248640.  "From  these  data 
the  total  number  of  broche  picks  can  be  easily  deduced. 
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CHAPTER  II. 
WEAVING  CALCULATIONS. 

Calculating  the  Cost  of  Weaving. 

The  earliest  method  of  paying  the  weaver  for  his  work  was  by 
daily  wages,  but  this  was  superseded  by  payment  according  to 
the  length  woven  and  the  quality  of  the  work.  These  methods, 
however,  were  not  satisfactory.  When  payment  by  the  day 
was  in  vogue  the  bad  or  slow  workman  received  just  as  much 
as  his  skilled  and  accurate  colleague,  and  even  payment  by  the 
piece  was  not  much  more  satisfactory,  since  the  same  rate  was 
generally  paid  for  inferior  and  light  goods  as  for  those  of  better 
quality  and  heavier  weight.  In  all  these  cases  a  premium  was 
as  it  were  placed  on  bad  workmanship. 

Subsequently  the  system  of  payment  by  weight  was  adopted, 
the  weaver  receiving  his  weft  yarn  in  weighed  quantity,  and 
being  paid  on  the  weight  woven.  This  was  "  out  of  the  frying 
pan  into  the  fire  ".  The  honest  weaver  inserted  the  picks 
properly  and  returned  the  excess  of  yarn,  this  latter  being  then 
deducted  from  the  price  agreed  upon.  On  the  other  hand,  the 
dishonest  workman  concealed  a  portion  of  the  yarn  supplied 
him,  threw  it  way,  buried  it  in  the  ground,  etc.,  and  sometimes 
even  dropped  it  into  the  yarn  boxes  of  his  fellow  workmen. 
In  this  latter  event  a  double  injury  was  inflicted  on  the  latter, 
namely,  loss  of  pay  and  the  formation  of  weft  stripes  in  the  piece. 

Undoubtedly  the  best  method  of  payment  is  that  introduced 
at  Verviers  in  the  "  sixties,"  namely,  on  the  basis  of  the 
number  of  picks  inserted,  since  this  ensures  the  weaver  being 
paid  for  what  he  has  actually  done  ;  and  if  he  has  failed  to 
insert  the  necessary  number  of  picks  he  therefore  receives  a 
smaller  sum  in  payment. 
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On  the  other  hand  it  is  not  altogether  just  for  the  manu- 
facturer to  decUne,  as  some  do,  to  pay  for  any  picks  inserted  in 
excess  of  the  stipulated  number,  though,  of  course,  there  must 
be  a  reasonable  limit  to  such  excess,  seeing  that  the  manufacturer 
is  not  himself  paid  for  any  excess  of  weight  above  the  standard 
to  which  the  goods  are  sold. 

The  counting  of  the  picks  is  effected  in  two  ways  : — 

1.  The  picks  are  counted  for  a  length  of  4-8  ins.  at  several 
different  places  in  the  length  of  the  piece,  and  the  mean  of  the 
resulting  figures  is  taken  as  the  average.  In  this  case  the  count- 
ing should  not  be  performed  too  near  the  ends  of  the  piece, 
since  there  the  warp  tension  is  not  at  its  proper  dimensions, 
and,  therefore,  the  number  of  picks  will  not  always  be  a  fair 
criterion  of  the  whole.  Where  counting  is  difficult,  it  is  often 
the  practice  to  insert  a  coloured  counting  thread.  In  the  case 
of  light  goods,  the  weft  count  can  be  easily  ascertained  when  the 
piece  is  spread  on  the  table.  For  reckoning  the  scale  of  pay- 
ment the  weft  should  not  be  counted  while  the  goods  are  in  the 
loom,  the  tension  to  which  the  cloth  is  exposed  causing  an 
apparent  diminution  in  the  weft  setting. 

In  some  cases  the  persons  appointed  to  do  the  counting 
perform  their  task  when  the  goods  are  in  the  tenting  frame, 
and  then  search  out  the  most  open  spaces  ;  the  most  straight- 
forward method,  however,  is  to  count,  by  lengths  of  8  ins.  each, 
when  the  goods  are  spread  out  on  the  table. 

2.  The  second  method  of  ascertaining  the  weft  count  is  by 
means  of  the  mechanical  weft  counter.  Of  these  there  are  two 
kinds — those  recording  tbe  number  of  picks  on  a  dial  plate, 
and  those  inserting  a  coloured  counting  thread  and  omitting 
connection  with  the  weft  at  intervals  of  500-1000  picks,  the 
number  of  repetitions  being  marked  down  in  chalk. 

Bates  Paid  foe  Weaving. 

I.  Tying  on. 

Per  1000  picks  of  white  and  single-colour  goods 
,,   1000        ,,    multi-coloured  goods .... 
,,   1000        ,,  ,,  ,,     and  2  warp  beams 


6d. 
7ld. 

8d. 
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II.  Mounting  the  Harness. 

{a)  Up  to  16  shafts  .        .        .        .        .Is.  Od. 

(&)      M    24     ,  Is.  6d. 

(c)  Over  24     „  2s.  Od. 

III.  Weaving  per  1000  Picks  hi  Single-acting  Looms. 

1.  For  2,  3,  4,  5  and  6  shaft  goods,  with  undyed 
or  single-coloured  warp,  not  exceeding  4000 
ends  lid. 

^.  The  same  class  of  goods  with  multi-coloured 

warp  Ijed. 

3.  For  satins  with  white  or  single-colour  warps 

of  high  setting        .....  Ifd. 

4.  For  satins  with  multi-coloured  warps     .        .  Ixfid. 
■5.  For  white  or  single-coloured  7-16  shaft  goods, 

up  to  6500  warp  ends  and  100  or  more 
picks  per  inch         .....  ly^d. 

'6.  For  white  or  single-coloured  17-24  shaft  goods, 
up  to  6500  warp  ends  and  100  or  more 
picks  per  inch         .....  l|d. 

'7.  For  white  or  single-coloured  25-32  shaft  goods, 
up  to  6500  warp  ends  and  100  or  more 
picks  per  inch         .....  Ix^d. 

■8.  For  white  or  single-coloured  goods  over  32 
shafts,  up  to  6500  warp  ends  and  100  or 
more  picks  per  inch         ....  l|d. 

9.  For  white  or  single-coloured  goods,  with  6500 

ends  and  400-250  picks  per  inch       .        .     ^^d.  extra. 

10.  For  white  or  single-coloured  goods,  with  6500 

ends  and  250-150  picks  per  inch       .        .    ^^d.  ,, 

11.  For  white  or  single -coloured  goods,  with  6500 

ends  and  less  than  150  picks  per  inch  .  J^d. 
.12.  For  white  or  single-coloured  goods,  with  6500- 

8500  ends  ....  ^  d 
13.  For  white  or  single-coloured  goods,  with  8500- 

10,500  ends   i  d.  . 
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14. 

For  white  or  single-coloured  goods,  with  more 

than  10,500  ends  

xVd.  extra. 

15. 

With  worsted  weft,  No.  8  and  higher 

Id. 

tf 

16. 

,,          ,,        Nos.  5-8  ... 

Id. 

>f 

17. 

,,                    below  No.  5  . 

Id. 

18. 

With  worsted  back  warps  .... 

Id. 

t) 

19. 

For  single-piece  warps, tying  on  and  weaving  5  per  cent. 

>> 

20. 

For  fabrics  with  large  patterns,  difficult  drafts 

and  long  cards,  i.e.,  over  100  . 

rVd. 

21. 

For  each  additional  shuttle  over  3 . 

Id. 

>  > 

22. 

,,              ,,        warp  beam 

Ad. 

>» 

23. 

For  every  additional  colour  .... 

Id. 

24. 

For  back  weft  up  to  No.  6|  . 

Id. 

>» 

25. 

,,      ,,        below  No.  6|         .        .  . 

Id. 

The  foregoing  are  the  prices  paid  to  the  weavers.    In  esti- 

mating  the  cost  of  production,  they  must  be  augmented  by  66§ 
per  cent,  on  account  of  salaries  (manager,  designer,  foremen), 
freight,  power,  rent,  renewals  and  repairs,  wear  and  tear  of 
looms,  etc.,  etc.  In  the  case  of  double-acting  looms  the  prices 
vary  by  25-33  per  cent,  or  even  more. 

Calculating  the  Contraction  of  Warp  and  Weft  in 
THE  Loom. 

In  the  foregoing  calculations  with  regard  to  warps  and 
wefts,  certain  definite  percentages  have  been  allowed  for  con- 
traction in  the  loom.  This  contraction,  however,  is  by  no 
means  an  invariable  quantity,  and  indeed  cannot  possibly  be 
so,  in  view  of  the  numerous  factors  concerned. 

In  the  case  of  warp  contraction  the  following  factors  enter 
into  consideration  : — 

(a)  The  nature  of  the  yarn. 

(b)  The  thickness  or  count  of  yarn. 

(c)  The  tension  of  the  yarn. 

(d)  The  intersection  of  the  threads  (class  of  weave). 

(e)  The  number  of  picks  inserted  per  inch  of  weft. 
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Influence  op  the  Nature  of  the  Warp  on  the  Con- 
traction IN  THE  Loom. 

The  contraction  of  the  warp  in  the  loom  varies  in  accord- 
ance with  the  character  of  the  yarn,  whether  elastic,  stiff  or 
hard.  Let  us  examine  Figs.  10  and  11,  in  which  K  indicates 
the  warp  and  S  the  weft  yarn. 

In  Fig.  10  the  warp  appears  to  be  only  very  slightly  bent. 
This  is  the  case  when  the  warp  material  is  hard  and  inelastic,, 
or  when  the  warp  tension  is  high,  or  finally  when  the  warp 
has  been  heavily  sized  while  the  weft  is  more  or  less  soft, 
elastic  or  moist.  In  such  instances  the  weft  will  give  way 
more  readily  than  the  warp  ;  and  it  may,  therefore,  be  said 


Pig.  11. 


that  hard  warps  contract  very  little  when  woven  along  with 
soft  and  elastic  wefts  and  furnish  a  greater  length  of  fabric, 
whereas  soft  warps  contract  more  in  presence  of  hard  and  stiff 
wefts,  and,  therefore,  yield  a  shorter  length  of  fabric. 

Fig.  11  represents  the  antithesis  of  Fig.  10,  the  warp  in 
this  case  suffering  greater  deflection,  and,  therefore,  more  con- 
traction. 

Influence  of  the  Yarn  Number  on  Warp  Contraction. 

If  the  warp  and  weft  yarn  be  of  equal  thickness,  the  con- 
traction will  be  nearly  the  same  in  each  case,  varying  in  ac- 
cordance with  the  number  of  the  intersections.  This  is  illustrated 
in  Fig.  12.    The  yarn  in  the  upper  half  of  this  figure  is  thicker 
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than  that  in  the  lower,  but  the  intersections  are  less  numerous. 
Consequently  the  individual  curves  are  greater,  though  this  is 
more  or  less  compensated  by  the  larger  number  of  crossings  in 
the  lower  part  of  the  figure. 

The  case  is  different  when  we  have  to  deal  with  yarns  of 
unequal  thickness  (count).  Thick  warps  usually  suffer  little 
contraction  in  presence  of  fine  weft,  and  fine  warps  contract  a 
good  deal  when  woven  along  with  thick  weft.  In  the  former 
event  the  pieces  attain  a  greater  length  for  the  same  length  of 
warp  ends  than  in  the  latter. 


Fig.  12. 


Effect  of  Waep  Tension  on  Conteaction. 

It  will  be  easily  understood  that  a  warp  under  high  tension 
cannot  contract  to  the  same  extent  as  one  that  is  less  tightly 
stretched,  and  consequently  the  more  will  the  weft  yarn  be 
deflected  in  passing  from  the  face  of  the  fabric  to  the  back  and 

vice  versa. 

Influence  of  the  Class  of  Weave  on  Warp  Contraction. 

With  regard  to  the  method  of  weaving,  a  distinction  may 
be  drawn  between  three  kinds  of  fabric  : — 

(a)  Simple  cloth. 

(b)  Cloth  with  two  or  more  layers  of  weft  threads. 

(c)  Double  fabrics. 

So  far  as  simple  fabrics  are  concerned  it  is  clear  that  the 
greater  the  number  of  intersections  the  more  will  the  warp 
contract  in  weaving,  the  greatest  contraction  occurring  in  the 
case  of  plain  or  taffeta  weave. 

5 
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Where  the  fabric  has  a  back  weft,  the  contraction  is- 
influenced  by  the  frequency  with  which  this  weft  engages  with 
the  warp,  and  also  by  the  thickness  of  the  back  weft  itself. 
The  greater  the  number  of  bindings  of  the  back  weft  the  more 
extensive  the  warp  contraction. 

Consequently,  the  goods  will  come  out  shorter  in  the  weave 
illustrated  in  Fig.  13,  where  the  back  weft  u,  is  bound  after 
every  fourth  face  pick  o,  than  in  that  shown  in  Fig.  14  where 
the  intersection  with  the  back  weft  occurs  only  after  every 
eighth  face  pick. 

Similarly,  a  fabric  with  thick  back  weft  will  weave  to 
shorter  length  than  one  with  a  finer  back  weft,  and  moreover 


Fig.  14, 


the  warp  contraction  increases  in  proportion  to  the  number  of 
weft  layers  in  the  fabric.  "When  double  fabrics  are  in  question, 
where  each  warp  has  its  own  special  weft,  the  contraction  is 
the  same  as  in  simple  fabrics,  except  that  the  binding  together 
of  the  face  and  back  fabrics  also  comes  under  consideration. 

If  the  face  weft  be  used  to  bind  the  back  warp,  the  effect 
on  the  warp  contraction  is  usually  insignificant,  the  face  weft 
being  generally  of  fine  yarn.  The  case  is,  however,  different^ 
when  the  converse  plan  is  adopted,  the  influence  of  the  back 
weft  then  causing  greater  contraction  ;  on  the  other  hand,  when 
the  binding  is  alternately  with  the  face  and  back  warps  it  has 
little  influence  on  the  contraction. 
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Influence  op  Wept  Count  on  Warp  Contraction. 

Little  need  be  said  on  this  score,  it  being  evident  that  the 
larger  the  number  of  picks  inserted  per  inch  the  greater  the 
number  of  intersections  or  bindings  to  which  the  warp  is 
exposed,  and  therefore  the  more  extensive  the  contraction. 

The  same  applies  to  the  relative  proportion  of  back  to  face 
picks,  the  warp  contracting  more  when  the  ratio  is  1  :  1  than 
when  one  back  pick  is  used  to  every  second  or  third  face  pick. 

Consequently,  it  is  evident  that  the  warp  contraction  can- 
not be  accurately  calculated  or  predicted  with  mathematical 
precision,  but  can  only  be  ascertained  after  the  fabric  has  been 
woven  and  measured.  This  measuring  should  not  be  performed 
immediately  the  goods  leave  the  loom,  but  postponed  for  several 
hours  to  allow  the  fabric  to  recover  from  the  tension  to  which 
it  was  subjected  during  weaving. 

Weft  Contraction  in  the  Loom. 

The  contraction  of  the  weft  in  weaving  results  from  a 
different  cause  to  that  producing  warp  contraction.  The  latter 
is  due  to  the  intersection  of  the  threads,  whereas  this  has 
nothing  to  do  with  the  contraction  of  the  weft ;  in  fact,  the 
greater  the  number  of  intersections  the  wider  will  the  goods 
come  out.  A  piece  of  cloth  in  plain  weave  will  come  out  wider 
than  that  containing  the  same  number  of  ends  in  twill  or  atlas 
weave.  In  order  to  understand  this,  it  is  necessary  to  picture 
to  oneself  the  weft  thread  as  it  lies  in  the  shed ;  in  being  beaten 
up  by  the  lathe  it  is  driven  in  between  the  warp  ends  uniformly 
throughout  the  entire  width  of  the  cloth,  so  that  any  subsequent 
contraction  is  out  of  the  question.  On  the  contrary,  a  slight 
extension  varying  with  the  hardness  and  thickness  of  the  warp 
yarn  is  sustained  by  the  weft  between  each  adjacent  couple  of 
warp  ends. 

The  sole  cause  of  the  weft  contraction  is  the  fact  that  the 
weft  yarn  unwinds  from  the  shuttle  at  a  lower  tension  than 
that  employed  by  the  spinner  in  reeling  for  the  purpose  of 
determining  the  yarn  number.    Hence  the  greater  the  rebound 


68 


SPINNING  AND  WEAVING  CALCULATIONS. 


of  the  shuttle  on  entering  the  shuttle  boxes,  the  looser  will  the 
weft  yarn  lie  in  the  shed  and  the  greater  the  contraction. 

In  this  case,  also,  no  previous  calculation  can  be  made,  and 
it  is  customary  to  estimate  the  contraction  at  5  to  6  per  cent., 
this  being  about  the  average  figure. 


Size  and  Speed  of  Pulleys  in  Power  Looms. 

The  weaver  sometimes  has  to  decide  what  size  of  shafting 
puUey  and  what  number  of  revolutions  per  minute  must  be 
selected  in  order  that  the  power  loom  may  insert  a  given 
number  of  picks  in  unit  time. 

In  making  this  calculation  it  is  necessary  to  distinguish 
between  two  classes  of  loom :  those  wherein  the  number  of 
picks  is  only  ^  the  number  of  revolutions  made  by  the  loom 
pulley,  and  looms  in  which  one  pick  is  inserted  for  each  turn 
of  the  pulley.  The  first  five  examples  given  below  apply  to  the 
former  class,  the  remainder  to  the  latter. 

Example  1. — A  power  loom  has  to  be  mounted  so  as  to 
insert  110  picks  per  minute.  Now,  in  the  majority  of  looms 
for  woollen  goods  there  are  two  dimensions  to  be  considered 
in  the  driving  wheels.  Then  assuming  the  large  cone  wheel 
has  68  teeth,  the  small  one  23,  the  loom  pulley  a  diameter  of 
18  ins.,  and  the  shafting  runs  at  112  revolutions  a  minute,  the 
size  of  shafting  pulley  to  furnish  the  desired  result  has  to  be 
ascertained. 

The  rule  on  which  this  calculation  is  based  is  as  follows  : 
The  diameter  of  the  shafting  pulley  is  equal  to  the  product  of 
the  diameter  of  the  loom  pulley,  and  the  desired  number  of 
picks  multiplied  by  the  number  of  teeth  in  the  large  cone  wheel, 
the  whole  being  divided  by  the  product  of  the  shafting  speed 
and  the  number  of  teeth  on  the  small  cone  wheel.  If  the 
diameter  of  the  shafting  pulley  be  expressed  by  T,  we  have  the 
equation 

_  18  X  110  X  68  _ 
^  -      112  X  23  ~ 
Example  2. — The  large  cone  wheel  of  a  loom  has  70  teeth, 
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the  small  wheel  22  teeth,  the  diameter  of  the  driving  pulley  is 
16f  ins.,  and  the  shafting  makes  90  turns  a  minute.  What 
size  shafting  pulley  must  be  taken  to  give  a  loom  speed  of  75 
picks  a  minute  ? 

^     16|  X  75  X  70  .... 

^  ^  90  X  22 
Example  3.— Since  in  practice  the  ease  or  difficulty  with 
which  the  warp  acts  varies  according  to  the  class  of  weave, 
and  this  circumstance  also  has  to  be  taken  into  account  in  fixing 
the  speed  of  the  loom,  let  it  be  assumed  that,  under  the  con- 
ditions already  laid  down  in  the  preceding  example,  the  number 
of  picks  per  minute  is  to  be  reduced  to  65.  The  problem  then 
before  us  is  to  ascertain  the  number  of  teeth  in  the  small  change 
wheel  that  will  give  this  result. 

For  75  picks  per  minute  the  small  wheel  has  22  teeth 

1    •  V  22 

1  pick  „         „  „  ~  „ 

.'.    ,,  65  picks  ,,         ,,  ,,     must  have 

=  19  teeth. 

Conversely  with  exceptionally  good  warps  and  an  easy 
weave,  the  number  of  picks  per  minute  may  be  increased. 
Assume  in 

Example  4,  that,  under  the  same  conditions  as  in  No.  2, 
the  weaver  desires  to  insert  90  picks  per  minute,  what  size 
(number  of  teeth)  of  change  wheel  must  be  selected  to  effect 
the  desired  alteration  ? 

For  75  picks  per  minute  the  small  wheel  has  22  teeth 
1-1.  22 

,,        1  piCK  ,,  ,,  ,,  ,, 

.'.   ,,   90  picks  ,,         ,,  ,,      must  have 

22  X  90  ^, 
— ~ —  =  26  teeth. 

Whereas  in  the  preceding  examples  the  number  of  picks  per 
minute  is  assumed  to  be  known,  the  manufacturer  or  weaver  is 
sometimes  confronted  by  the  problem  laid  down  in 

Example  5. — How  many  picks  per  minute  can  be  inserte 
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under  a  given  set  of  circumstances  ?  Let  us  take  the  following 
data  :  Speed  of  shafting  110  revolutions,  diameter  of  shafting 
pulley  48  ins.,  number  of  teeth  in  large  change  wheel  96,  in 
the  small  one  32,  and  diameter  of  loom  pulley  18  ins.  ;  then 
The  number  of  picks  being  expressed  by  S,  the  solution  is 
based  on  the  rule  that  S  is  equal  to  the  product  of  the  shafting 
speed  and  number  of  teeth  in  the  small  wheel  multiplied  by 
the  diameter  of  the  shafting  pulley,  the  whole  being  divided  by 
the  product  of  the  diameter  of  the  loom  pulley  and  the  number 
of  teeth  in  the  large  cone  wheel,  thus  : — 


Example  6. — Take  the  case  of  a  quick-running  loom  in- 
serting one  pick  at  each  revolution  and  desired  to  make  140 
turns  per  minute.  The  shafting  makes  100  tiirns  a  minute, 
and  the  loom  driving  pulley  is  18  ins.  ;  what  must  be  the 
diameter  of  the  shafting  pulley  ? 

This  calculation  is  simple  in  the  extreme.  The  desired 
number  of  picks  per  minute  is  multiplied  by  the  diameter  of 
the  loom  pulley,  and  the  product  is  divided  by  the  number  of 
turns  made  by  the  shafting,  i.e.  (140  x  18)  100  =  25^  ins. 
diameter  of  shafting  pulley. 

Example  7. — Given  a  shafting  pulley  34  ins.  in  diameter, 
a  loom  pulley  20f  ins.  in  diameter,  and  a  loom  speed  of  180 
picks  per  minute,  to  find  the  number  of  revolutions  of  the 
shafting. 

The  product  of  the  number  of  picks  and  the  diameter  of  the 
loom  pulley  is  divided  by  the  diameter  of  the  shafting  puUey  : — 


Calculating  the  Numbee  of  Picks  Inserted  per  Diem 
FROM  a  Given  Number  of  Working  Hours,  Machines 
and  Pulley  Speed. 

Example  1. — Assuming  the  loom  to  insert  60  picks  per 
minute  and  the  working  day  to  be  of  10  hours  duration ; 
further,  allowing  a  loss  of  30  per  cent,  for  time  consumed  in 


S  = 


110  X  32  X  48 
18  X  96 


98  picks  per  minute. 


180  X  20| 
34 


=  110  turns  per  minute. 
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refilling  shuttles,  piecing  broken  ends  and  other  contingencies  ; 
how  many  picks  will  the  loom  insert  dming  6  working  days  ? 

The  allowance  for  contingencies  is  given  as  30  per  cent., 
but  with  bad  warps  and  unskilled  loom  minders  this  may  have 
to  be  increased  to  40  per  cent,  and  over  ;  on  the  other  hand, 
with  very  good  warps  it  may  be  reduced  to  18-25  per  cent. 

Ten  hours  per  working  day  give  10  x  60  =  600  minutes, 

and  since  the  loom  inserts  60  picks  per  minute,  we  have  a  total 

of  600  X  60  =  36000  picks  per  diem.     Allowing  30  per  cent. 

for  loss  of  time  through  contingencies,  we  have  70  per  cent,  as 

the  useful  effect  of  the  loom  ;  hence  the  net  number  of  picks 

,    36000  X  70  ,  1  . 

inserted  per  day  will  be   ^qq  ^  25200,  and  per  week  of 

6  full  days  25200  x  6  =  151200  picks. 

Example  2. — If  a  loom  make  85  picks  per  minute  when  in 
full  swing,  and  the  net  effect  be  taken  as  65  per  cent.,  how 
many  picks  will  be  inserted  in  a  working  day  of  10  hours  ? 

Ten  hours  give  us  10  x  60  =  600  minutes,  which,  at  85  picks 
per  minute,  furnish  600  x  85  =  51000  picks.     Allowing  the 

51000  X  65 

net  useful  effect  to  be  65  per  cent.,  we  have   ^^^^  da±ou 

picks  per  day,  or  33150  x  6  =  198900  picks  per  week  of  6 
working  days. 

Example  3. — We  will  now  take  the  case  of  a  loom  running 
at  high  speed,  e.g.,  125  picks  per  minute.  Now  the  greater  the 
speed  the  larger  the.  number  of  refills  and  piecings,  and,  there- 
fore, the  lower  the  percentage  of  useful  effect.  Taking  this, 
however,  at  60  per  cent.,  how  many  picks  will  such  a  loom 
insert  in  a  week  ? 

At  a  speed  of  125  per  minute,  the  loom  will  insert 
125  x  60  X  10  =  75000  picks  per  10  hours'  day.  The  net 
effect  being  60  per  cent. ;  however,  this  figure  will  be  reduced  to 

^       =  45000  picks  per  day,  or  45000  x  6  =  270000 
100  f       if  J 

picks  per  week. 


SECTION  II.  {Continued). 


CHAPTEE  III. 

HARNESS  CALCULATIONS. 

Calculating  a  Habness  for  Eegular,  Irregular  and 
Eeduced  Draft. 

The  drafting  of  a  harness  implies  the  insertion  of  the  warp 
ends  in  the  healds.  If  a  similar  warp  has  already  been  drafted 
in  the  harness  there  will  usually  be  a  short  length  of  warp 
ends,  or  thrums,  left  behind  in  the  harness,  and  in  this  case  all 
that  is  necessary  is  to  attach  the  ends  of  the  new  warps  to 
these  thrums.    On  the  other  hand,  when  a  fresh  harness  is 

BBBgBBBgBBBBBBBBSBBBSBBBBfflffiggSS^S^ 

□□□□□□■□□□□□□□□□□□□□□■□□□□□□□yHHHHHHnyHnnnnnn 
□□□□□□□□□□□■□□□□□□□□□□□□□□□■□□□□□□□□nnHiHynHH^^ 

raBBBBBBBBSBBBBBBBBBBBSBBSffiBSBffi^pffloyffiS 
asaBBBBaBBaeBBBBaBBffiaaBBBBSg^BfflBBEBBBBSg 

Fig.  15. 

taken,  or  the  new  warp  is  to  be  drafted  in  a  different  manner, 
the  harness  will  require  to  be  redrafted.  A  distinction  is 
drawn  between  three  kinds  of  draftings  :  (a)  regular,  {h)  ir- 
regular, and  (c)  reduced  drafts. 

Calculating  Eegular  Draft. 
-  Example  1.— Taking  the  case  of  a  warp  of  8262  ends  to  be 
woven  to  a  width  of  68  ins.,  with  18  shafts  and  regular  draft 

(72) 


HARNESS  CALCULATIONS. 


73 


how  many  healds  will  be  needed  to  each  shaft  and  how  many 
per  inch  ? 

The  last  part  of  the  problem,  however,  is  important  only 
when  a  fixed  harness  is  in  question. 

Since  the  8262  ends  are  to  be  drafted  in  18  shafts,  there 
will  be  8262  -f-  18  =  459  healds,  and  as  these  are  spread  over 


□■□■□■□■□■□■■■■■□■□■□■□■□■ni  

■□■□■□■□■■■■■□■□■□■□■□■□■■■■■□■LJ 
□■□■□□■■■■■□□■□■□■□■LCBBIHHanBnH 

□■■■■■□□■□■□■□■□□■■■■■□nHGHunaBn 
■■■■■□■□■□■□■□■□■■■■■□■□BDBrjaann 
■■■■□■□■□■□■□■□■■■■■□■□■^^□■□BnB 
■■■□□■□■□■□■□□■■■■■□□■□■□■□HDnaa 

■■□□■□■□■□■□□■■■■■□□■□■□■□■□□BBB 
■□■□■□■□■□■□■■■■■□■□■□■□■□■□BBBB 

□□□□□□□□  □□□□□□□□□□□□□□□□□zanDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□BDnaGannnnanDGna 
□□□□mnnnnaD:jmnnBnn':]nnnDLjnrjr:nDD 
□□□□□□□□□□□□□□□□□□BnnabnmnnLiDGG 
□□□□□□□□□□□□□□□□□□□BDDGDduannaac 
□□□□□□□□□□□□□□□□□□□□BDnLjnnDDnLjna 
□□□□□□□□□□□□□□□□□□□□□BarjannnnnLE 
□□□□□□□□□□□□□□□□□□□□□□BDDnnrjrjGDD 

□□□□□□□□□□□□□□□□□□□□□□□BrjDDnCGLU 

BDDGrjnLjnn  □□□□□□□□□□□□□□□□□□□□□□ 
□BnaanLEDDoaDCGDnnDDGnaGLjGDnaGGD 
□□BDnDaaDnDDDDDDDnraDnnaDnDDDnnn 
□□□BDDLjcnnaDGGnGGnnaDGDzaarjDnanLj 
GGaaBaGGGGGGGGGaGaGGGaaGGGaaGaGa 
aaaGaBaGGiDGGaaGGGGGGGGGGGaaaGGar^ 

aGGGnaBGGGaGGGGaGnGaGGGGaGGIGDaGO  , 

GaaGGpaBGGaGaGaaaanGGazi[DGGGGaGGG 
GGGGnbaaBGaGGGaaGaarjaaaaBGGGGQGa 
aaGGGaaaaBGQaGGGaaGaaGaaGBGGGaac 

gGGGGGGGGGBGGGGGGGGGGaaGGaBCDGGGQ 
□GGGGaGaaGGBGGaaaGGGaQaQGGGBGnrJG 
GaGGGGaaGGGGBGaaGaGGaGGGGGGGBaGG 
GaGGaGGGaGGGGBGGGGGaGGaGGGGQGBGG 
aGGGGnajGaGGGGBGGGGGGGGGGGGaGGBG 
GaGaahiGOGGCGG^GaBaGGGGGGGGDGIllGGB 

Fig.  16. 

a  width  of  68  ins.,  there  will  be  459  68  =  6f  healds  per  inch. 
Where  a  fixed  harness  is  in  question  and  the  number  of  healds 
exceeds  the  figure  given,  the  remainder  will  have  to  be  omitted 
in  drafting,  care  being  taken  to  ensure  that  the  number  of 
empty  healds  is  uniformly  distributed  over  the  entire  width  of 
the  cloth,  and  thus  prevent  irregular  accumulations  in  parts. 
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Calculating  Irregular  Draft. 

Strictly  speaking,  irregular  draft  is  not  invariably  reduced 
draft.  The  term  irregular  is  applied  to  a  draft  when  the  serial 
order  is  not  maintained  uniformly  throughout,  three  examples 
of  this  condition  of  things  being  illustrated  in  Figs.  15-16a. 

In  Fig.  15  it  will  be  seen,  for  instance,  there  is  an  alternated 
drafting  of  8  ends  to  the  left  and  4  to  the  right,  whereby  stripes 
are  formed  in  twills  or  diagonals.  This  could  not  very  well  be 
termed  a  reduced  draft. 


□□□□□■□□□□□□□□□□□□□□□□□□□□□□□□□a 
□□□□□□□□□□□■□□□□□□□□□□□□□□□■□□□a 

□□□□□□□□□□□□□□□□□□□□□□□■□□□□□[□□a 
■□□□□cjcDnDDnaannnDDnnDnnnnnDnncn 

□□□□■□□□□□□□□□□□□□□□□□□□□□□□□□CO 

□□□□□□□□□■□□□□□□□□□□□□□□□■□□□□□a 
□□□□□□□□□□■□□□□□□□□□□□□□□□■□□□□n 

□□□□□□□□□□□□□■□□□□□□□□□□□□□□□■□a 

□□□□□□□□□□□□□□□□■□□□□□□□□□□□□□□a 
□□□□□□□□□□□□□□□□□□■□□□□□□□□□□□□a 

□□□□□□□□□□□□□□□□□□□□□□■□□□□□□□CD 


Fig.  16a. 

Figs.  16  and  16a  represent  drafting  of  a  somewhat  different 
type.  If  the  upper  sharply  intersecting  weave  were  set  some- 
what close  the  warps  could  not  easily  form  a  clean  shed,  but  if 
32  shafts  were  available  the  work  could  be  done.  Assuming, 
however,  that  no  loom  with  such  a  number  of  shafts  is  at 
hand,  then  another  means  must  be  sought ;  for  instance,  the 
number  of  shafts  may  be  increased  by  one-half  and  the  numer- 
ous warp  ends  distributed  over  this  larger  number. 

The  designing  of  textile  fabrics  is  beyond  the  scope  of  the 
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present  work,  the  task,  we  have  now  in  hand  being  merely  to 
distinguish  irregular  draft  from  reduced  draft. 

In  this  instance  three  courses  are  open,  two  of  these  pos- 
sibilities being  represented  in  Figs.  16  and  16a.  Moreover, 

□■■□□■■□□■■^■■■□■□□■■□□■■□□■■□□■□■■□□□■■□□■■■□□H 

■■□□■■□□■■'c.cBBnnBHaaHB'DnHBnBBBnDBnnBaBnBDHnBnBHC' 

■■■□□■■□□■■□□■■□■□■■■□□■■□■■■□□■□■■□■■□□■■□□■□□a 
■■□■■■□□■■□□■■□□■■□□■■□□■■□□■■□□■□□■□■□■□■□■□■■n 
■□□■■□□■■□□■■□□■□■■□■■■□□■■□□■■□■□□■□■■□□■■□□■■a 

■■□□■■□□■■□□■■□□■■□■■■□□■■□□■■□□■□□■□■□■□■□■□■■r;j 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□□■□□□□□□□■□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a 

□□□□■□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□LDun 

' □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□□□□□□□□□□□□□□□□□■□□□□□□□□□□□□□□□□□□□□□□□□□□□□CD 
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Fig.  17. 

the  weave  might  be  worked  with  16  shafts,  the  whole  being 
drafted  according  to  the  Atlas  type  of  weave. 

As  regards  the  number  of  healds  per  shaft  in  all  three  cases, 
they  may  be  evenly  distributed  in  the  case  of .  Fig.  15,  but  in 
the  upper  draft  illustrated  in  Fig.  16  twice  as  many  healds 
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would  be  allotted  to  each  of  the  8  front  shafts  as  to  the  follow- 
ing 16  shafts  ;  and  for  the  lower  draft  and  that  shown  in< 
Fig.  16a  particulars  will  be  given  in  the  following  paragraphs.. 

Calculating  Eeduced  Draft. 

For  this  purpose  we  will  make  use  of  Fig.  17.  Here  we 
are  supposed  to  have  a  reed  with  15  four-end  dents  per  inch,, 
and  a  cloth  64  ins.  wide,  and  the  problem  is,  how  many  healds 
must  be  allocated  to  each  shaft  ? 

Each  repeat  of  the  pattern  occupies  48  ends,  and  in  the 
full  width  of  the  cloth  there  are  15  x  4  x  64  =  3840  ends. 
The  number  of  repeats  in  the  width  is  found  by  dividing  the 
number  of  ends  by  the  number  in  each  repeat  3840  ^  48  =  80- 
repeats.    In  our  reduced  draft  we  have  in  the — ■ 


1st  or 

front  shaft,  per  repeat,  6  ends,  or  in  8 

0  repeats,  80  x  6  =  480  ends. 

2nd 

4 

80  X  4  =  320  „ 

3rd 

8 

80  X  8  =  640  „ 

4th 

n           2  „ 

80  X  2  =  160  „ 

5th 

,,  2 

80  X  2  ---=  160  „ 

6th 

,,  2 

80  X  2  =  160  „ 

7th 

,,  2 

80  X  2  =  160  ,, 

8th 

2 

80  X  2  =  160  „ 

9th 

1 

80  X  1  =   80  „ 

10th 

1 

80  X  1  =  80  ,, 

11th 

1 

80  X  1  =  80  „. 

12th 

1 

80  X  1  =  80  „ 

13th 

1  ,', 

80  X  1  =  80 

14th 

1 

80  X  1  =   80  „. 

15th 

2 

80  X  2  =  160  „ 

16th 

1 

80  X  1  =--  80  „ 

17th 

1 

80  X  1  =  80  „ 

18th 

1 

80  X  1  =  80  ,„ 

19th 

1 

80  X  1  =  80  „ 

20th 

80  X  1  =  80  „ 

21st 

1 

80  X  1  =  80  „ 

22nd 

1 

80  X  1  =  80  „ 

23rd 

1 

80  X  1  =  80  „ 

24th 

2 

80  X  2  =  160  „ 

25th 

1 

80  X  1  =  80  ,, 

26th 

1 

80  X  1  =   80  „ 

Total  3840  ends.. 
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On  shaft  1  we  therefore  have  480  healds. 

2  „  „  320 

3  „  „  640 
4-8  ,,  each  160 

9-14  „  „  each  80 

15  „  160 

16-23  „  „  each  80 

24  „  „  160 

25-26  „  „  each  80 


Calculating  the  Jacquakd  Harness. 

The  dimensions  of  the  Jacquard  harness  mainly  depend  on 
the  number  of  warp  ends  to  be  used  and  the  form  of  pattern 
to  be  produced.  The  width  of  a  figured  fabric  does  not  always 
entail  the  use  of  a  harness  of  equal  size,  a  great  deal  depending 
on  the  form  or  composition  of  the  pattern. 

Many  of  the  necessary  calculations  for  this  purpose  are  of 
such  a  simple  character  that  they  may  be  left  to  the  reader, 
:and  we  will  confine  ourselves  to  the  following : — 

(a)  Calculating  regular  draft  harness, 

(b)  ,,  central  tie  harness, 

(c)  ,,  harness  for  bordered  fabrics, 

(d)  ,,  ,,        striped  goods, 

(e)  ,,  ,,        multiple  draft. 

Calculating  Eegular  or  Straight-draft  Harness. 

There  are  two  sub-varieties  of  this  type,  single  cord  and 
multiple  cord  harness. 

So  far  as  the  former  of  these  is  concerned,  the  term  is 
applied  to  harness  in  which  only  a  single  cord  is  suspended 
from  each  hook,  so  that  the  dimensions  of  the  machine  must 
correspond  exactly  with  the  width  of  the  goods  to  be  woven. 
Thus,  if  a  figured  fabric  of  1200  warp  ends  is  in  question,  and 
each  end  performs  its  task  independently,  the  machine  must 
have  1200  hooks.  This  arrangement  is  adopted  for  the  pro- 
duction of  panneaux,  imitation  Gobelins,  landscapes,  portraits 
and  the  like.  This  harness  is  generally  known  as  "  single  " 
iiarness. 
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An  instance  of  this  class  is  afforded  by  Fig.  18.  At  the 
top  is  seen  the  Jacquard  machine  with  two  rows  of  12  hooks 
each.  Lower  down  is  the  comber  board  connected  with  the 
rows  of  hooks,  whilst  lower  still  on  the  left  are  12  cords  with 


Fig.  18. 


mails,  and  on  the  right  is  shown  the  design  to  be  reproduced. 
For  this  a  single  harness  is  necessary  owing  to  the  varied 
character  of  the  figuring  throughout  the  whole  width. 

Assuming  now  that  the  fabric  as  shown  contains  1200  warp 
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ends  and  is  24  ins.  wide,  there  will  then  be  50  ends  to  the 
inch  ;  and  if  each  dent  of  the  reed  is  to  take  4  ends  there  will 
be  12|  four-end  dents  per  inch.  With  regard  to  the  setting 
of  the  cords  in  the  comber  board,  this  will  be  discussed  a  little 
later  on. 


400  2M  »B  597  SWMJ  W  Mj 


Fig.  19. 


Usually,  however,  the  regular  harness  is  of  the  multiple 
cord  type. 

The  dimensions  of  the  machines  used  for  this  purpose  are 
partly  dependent  on  the  pattern  to  be  woven,  also  on  the  close- 
ness of  the  warp  setting,  and  finally  on  the  total  number  of 
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warp  ends  used.  In  order  to  understand  this  better,  we  must 
consult  Fig.  19,  which  represents  a  design  containing  4  repeats. 
Here  it  is  unnecessary  to  have  a  Jacquard  machine  large  enough 
to  lift  each  warp  end  separately  from  the  rest,  it  being  sufficient 
for  the  machine  to  be  capable  of  dealing  with  a  single  repeat, 
in  this  case  |  the  entire  width.  All  that  is  then  necessary  is 
to  attach  4  cords  to  each  of  the  hooks,  the  latter  accomplishing 
the  same  task  four  times  over  at  each  lift.  If  5,  6,  or  even 
more  cords  be  attached  to  each  hook,  the  work  done  by  each 
will  be  increased  in  proportion. 

As  can  be  seen  at  the  top  or  in  the  comber  board,  a  400- 
hook  machine  is  provided  in  this  case,  and  therefore  the  number 
of  ends  or  cords  required  for  the  four  repeats  of  pattern  will  be 
4  X  400  =  1600.  If  the  number  of  repeats  were  doubled,  then 
each  hook  would  have  to  carry  twice  as  many  cords. 

Should  it  be  desired  to  extend  the  scope  of  each  repeat  to 
say  600  ends,  then  a  correspondingly  larger  machine,  i.e.,  one 
with  600  hooks  would  have  to  be  employed. 

Calculating  Central  Tie  Harness. 

To  better  understand  this  device  the  reader  should  turn  to 
Fig.  20,  the  lower  portion  of  which  indicates  the  pattern  to  be 
woven.  It  will  then  be  seen  that  the  pattern  is  identical  on 
either  side  of  the  centre,  and  it  will  thus  be  clear  that  both 
sides  of  the  pattern  can  be  produced  by  means  of  the  same 
cords.  The  comber  board  shows  that  a  600-hook  machine  is 
used. 

The  manner  of  drafting  the  harness  in  the  comber  board  is 
as  follows  :  commence  at  1  and  proceed  to  600,  then,  reversing 
the  process,  work  back  from  600  to  1.  If  the  design  is  to  be 
repeated  6  times  in  the  width,  the  number  of  cords  required 
will  be  600  X  2  X  6  =  7200,  and  12  cords  will  have  to  be 
attached  to  each  hook.  In  the  figure,  however,  since  there  is 
■only  one  repeat  only  2  cords  are  attached  to  a  hook. 

On  the  comber  board  the  No.  600  is  shown  twice.  In 
practice,  however,  this  must  not  happen  or  a  double  thread  will 
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appear  at  this  place.  Consequently  one  of  the  cords  No.  600 
is  left  empty,  or  else  only  half  the  usual  number  of  cords  are 
attached  to  the  corresponding  hook.  When  more  than  one 
repeat  comes  in  the  width  of  the  fabric,  the  same  procedure 


Fig.  20. 


must  be  adopted  with  hook  No.  1.  The  serial  order  of  the 
drafts  in  the  comber  board  is  indicated  by  numbers  and  arrows. 
According  as  this  arrangement  is  worked  in  conjunction  with 
or  without  tringles,  it  is  suitable  forjthe  production  of  carpets, 
bed  covers,  hangings,  table  shps,  upholstery  goods,  etc. 

6 
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Calculating  Bobdeeing  Harness. 

Border  is  the  term  applied  to  stripes  placed  at  one  or  both 
edges  of  the  fabric,  and  serving  both  as  a  decoration  and  as  an 
edging  for  the  whole.  This  class  of  decoration  is  chiefly  applied 
to  carpets,  hangings,  table  cloths,  bed  covers  and  panneaux. 

Fig.  21  represents  a  portion  of  a  fabric  with  a  border  on 


Pig.  21. 

Borde  =  Border.    Bruchteil  des  inneren  Gewebes  =  Portion  of  centre 

pattern. 

the  left  hand,  and  similar  borders  are  woven  at  both  ends  of 
carpets,  bed  covers  and  table  cloths,  as  well  as  at  the  two  sides. 
When  a  Jacquard  machine  of  sufficient  size  is  available,  a 
certain  number  of  hooks  are  set  aside  for  the  border,  and  a 
portion  or  all  the  rest  are  used  for  weaving  the  centre  pattern. 

In  the  present  instance  let  it  be  assumed  that  the  Jacquard 
is  an  800-hook  machine,  the  whole  of  which  are  to  be  utihsed 
as  far  as  possible.  The  question  then  arises,  what  arrangement 
is  to  be  adopted? 
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A  closer  examination  of  the  central  pattern  reveals  an  exact 
duplication  on  either  side  of  the  middle  line,  and  consequently 
a  centre  tie  can  be  employed  for  this  portion  of  the  fabric.  For 
the  borders,  on  the  other  hand,  except  for  the  general  edgings, 
each  cord  or  warp  end  must  be  lifted  independently  for  each  side. 

The  machine  being  one  of  800  hooks,  the  division  will  give 
460  hooks  for  the  borders  and  340  for  the  centre  pattern,  and 
each  of  the  latter  must  lift  2  cords  in  each  repeat.  Then,  if 
there  be  4  repeats  in  the  width,  there  will  be  required  : — 

1.  For  the  border  on  the  left,  460  cords  or  ends. 

2.  For  the  four  centre  repeats  of  each,  340  x  2  =  2720  cords 
or  ends. 

3.  For  the  right-hand  border  another  460  cords  or  ends. 
From  the  2720  centre  ends,  7  must  be  deducted  to  prevent 

doubling,  as  already  explained.  Now,  assuming  the  total  width 
of  the  fabric  to  be  40  ins.,  each  of  the  borders  will  measure 
6  ins.,  i.e.,  12  ins.  for  the  two,  leaving  28  ins.  for  the  centre. 

Each  hook  from  1  to  460  must  carry  2  cords,  or  together  920 

Hook  461  must  carry  5  cords     .....  5 

Hooks  462-799  must  each  carry  8  cords,  or  together     .  2704 

Hook  800  must  carry  4  cords     .....  4 

Total  3633 

Of  the  5  cords  attached  to  hook  461,  1  each  is  allotted  to  the 
first  three  repeats,  and  2  to  the  fourth  one,  since  this  also 
being  next  the  border  can  be  reduced. 

Calculating  Haeness  for  Striped  Fabrics. 

In  patterned  dress  goods  and  occasionally  also  in  table 
cloths,  bed  covers  and  hangings,  striped  patterns  are  often 
popular,  in  which  event  compound  harness  must  be  employed 
in  order  to  keep  the  size  of  the  machine  within  reasonable  limits. 

Example  1. — Take  the  case  of  a  fabric  with  3  figured  stripes 
in  conjunction  with  a  small  ground  weave  of  90  ends  each,  and 
assuming  that  the  stripes  must  be  arranged  in  the  following 
order  : — 


84  SPINNING  AND  WEAVING  CALCULATIONS. 


Stripes. 


Ground. 

No.  1. 

No.  2. 

No.  3. 

90  ends  for 

ground 

.  90 

60 

stripe  No.  1  . 

60 

90 

ground 

.  90 

90 

stripe  No.  2  . 

90 

90 

ground 

.  90 

120 

stripe  No.  3  . 

120 

90 

ground 

.  90 

90 

stripe  No.  2  . 

90 

Ends  . 

.  360 

60 

180 

120 

For  each  repeat  of  the  pattern  we  have,  therefore,  720  ends 
of  warp. 

If  the  width  of  the  fabric  be  51^  ins.,  and  the  reed  have 
22^  five-end  dents  per  inch,  how  many  cords  must  be  attached 
to  a  hook  in  a  400  Jacquard  machine,  and  what  will  be  the  best 
method  for  tying  ? 

A  22|  five-end  dent  reed  for  5l|  ins.  cloth  will  give  5760  ends, 
and  as  each  full  repeat  of  the  pattern  takes  720  ends,  there  will 
be  exactly  5760  ^  720  =  8  complete  repeats  in  the  full  width. 
In  each  repeat  of  the  ground  weave  there  are  360  ends, 

and,  therefore,  for  8  repeats  .        .  360  x  8  =  2880 
In  each  repeat  of  No.  1  stripe  are  60  ends,  and,  there- 
fore, for  8  repeats         .        .        .    60  x  8  =  480 
In  each  repeat  of  No.  2  stripe  there  are  180  ends,  and, 

therefore,  for  8  repeats  .        .        .  180  x  8  =  1440 
For  No.  3  stripe  there  are  120  ends  per  repeat,  and, 

therefore,  for  8  repeats  .        .        .•  120  x  8  =  960 

Total  number  of  ends     .        .  5760 
Since  there  are  90  ends  for  each  ground,  we  may 

take  for  these  90  hooks 

For  stripe  No.  1  we  may  take       .        .        .  60 
,,         No.  2,  both  stripes  being  equal       .    90  ,, 
No.  3  120  „ 


Together    .        .        .360  hooks 


HAENESS  CALCULATIONS. 


85 


The  remaining  40  hooks  will,  therefore,  be  left  empty.  The 
front  90  hooks  will  each  have  to  carry  32  cords,  and  the  re- 
maining 91-150  will  carry  8  cords  each.  To  the  next  90  hooks, 
Nos.  151-240,  will  be  attached  8  x  2  =  16  cords  apiece,  and 
to  the  succeeding  120  hooks,  Nos.  241-360,  8  cords  each,  leaving 
the  final  40  empty. 

Calculating  Divided  Harness. 

In  divided  harness  each  division  produces  a  more  or  less 
independent  figuring  elifect  or  weave. 

Example  1. — Assuming  there  is  to  be  woven  a  piece  of 
upholstery  goods  with  3  divisions,  of  which  No.  1  has  to  produce 
the  ground  weave  and  the  other  two  the  figuring,  the  drafting 
being  as  follows  : — 

1  end  of  ground  weave. 
1      ,,     figuring  warp  No.  1. 
1      ,,  ground. 
1      ,,     figuring  warp  No.  2. 
The  Jacquard  is  a  600-hook  machine,  the  warp  setting 
137^  ends  per  inch,  and  the  width  of  the  cloth  48  ins.  How 
many  ends  must  be  allotted  to  each  division,  and  what  is  the 
best  method  of  tying  to  adopt  ? 

The  total  numberof  warp  ends  in  the  cloth  is  137^  x  48  =  6600. 
Of  these  one-half,  or  3300  ends,  go  to  the  ground  weave,  and 
the  balance  is  equally  distributed  between  divisions  2  and  3, 
i.e.,  1650  to  each.  The  tying  of  the  Jacquard  will  then  be  as 
follows : — 

300  hooks  (Nos.  1-300)  for  the  ground  weave,  division  1, 
150     „  (Nos.  301-450)    „  „  „       2,  and 

150     „  (Nos.  451-600)    ,,  „  „  3. 

Hence  each  hook  in  div.  1  must  carry  3300 -^  300  =  11  cords, 
„      2        „        1650-M50  =  11  „ 
,,  ,,      3        „        1650^150  =  11  „ 

and  hooks  Nos.  1-300  will  have  charge  of  the  ground  weave, 
,,      Nos.  301-450      ,,  ,,       ,,      figuring  warp  1, 

Nos.  451-600      „  „       ,,  „  2. 
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Calculating  the  Tie  in  the  Comber  Board  Itself. 

This  is  an  extremely  simple  matter.  In  the  first  place  one 
must  be  quite  clear  as  to  how  many  cords  are  to  be  taken  for 
each  row,  whether  6,  8,  12,  16,  20,  24,  or  even  more.  The 
number  of  course  depends  on  the  setting  of  the  warp  and  the 
number  of  leaves  in  the  comber  board. 

Example  1. — Take  the  case  of  a  harness  which  has  to  be 
mounted  with  8640  ends  in  a  width  of  72  ins.,  with  24  cords  in 
each  row.  The  question  then  is,  how  many  rows  of  cords  must 
be  set  to  the  inch  ? 

The  number  of  cords  required  is  8640,  and  these  have  to  be 
distributed  in  24  parts,  so  that  we  obtain  8640  24  =  360  rows  ; 
and  since  these  360  rows  correspond  to  72  ins.  of  width,  there 
will  be  360  72  =  5  rows  in  each.  The  number  of  holes  in 
the  comber  board  being  usually  more  than  is  necessary,  it  will 
be  the  task  of  the  weaver  to  distribute  these  5  rows  as  uniformly 
as  possible  over  each  inch. 


Allocating  the  Cords  to  be  Left  Empty  in  Tying  a 
Harness. 

First  of  all  it  must  be  stated  that,  where  experimental  looms 
are  in  question,  the  number  of  cords  selected  per  repeat  should 
be  one  that  can  be  divided  into  the  largest  possible  number  of 
factors.    Thus  in  the  case  of  a 

100-hook  machine  the  best  number  is  96 


200 
300 
400 
500 
600 


192 
288 
384 
480 
576 


Example  1, — A  sample  warp  set  in  a  reed  with  22|-  four- 
end  dents  per  inch  is  to  be  woven  to  32  ins.  cloth  in  an 
experimental  loom  fitted  with  a  200-hook  machine.  How 
must  the  warp  be  tied  in  order  that  different  styles  of  weave 
may  be  tried,  and  assuming  that  there  are  20  repeats  of  192 
cords  each  ? 
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The  entire  harness  contains  20  repeats  of  192  cords  each, 
or  a  total  number  of  3840  cords.  The  sample  warp  is  to  be 
drafted  to  32  ins.  in  a  reed  with  22|  four-end  dents  per  inch, 
so  that  22i  X  4  x  32  =  2880  cords  will  be  required.  If,  as 
already  mentioned,  it  be  desired  to  try  several  different  kinds  of 
weave  with  this  warp,  it  is  advisable  to  employ  a  tie  of  192 
cords  per  repeat.  In  this  case  the  2880  cords  will  give  us 
2880  ~  192  =  15  repeats  ;  but  as  there  are  20  repeats  in  the 
harness,  5  single  repeats  will  have  to  be  left  entirely  empty, 
and,  of  course,  these  should  be  distributed  as  uniformly  as 
possible  over  the  full  width,  e.g.,  as  follows : — 
1  repeat  tied. 

1  ,,     left  empty. 

2  ,,     tied  1 

n  ,  f,        ,     -  4  times  over.. 

2     ,,     left  empty  ) 

2     ,,  tied. 

Example  2. — In  this  case  we  will  assume  the  loom  to  be 
fitted  with  a  400  machine,  with  14  repeats  of  384  cords  each, 
over  a  width  of  36  ins.,  and  that  the  warp  is  to  be  tried  in  a 
thirty-end  weave  36  ins.  wide,  the  reed  containing  15  eight-end 
dents  per  inch.  What  is  the  best  method  of  tying  to  secure 
the  best  possible  distribution  of  the  ends,  and  what  will  be  the 
most  suitable  number  of  cords  to  use  ? 

The  harness  contains  14  repeats  of  384  cords  each,  or  5376 
cords  in  all,  and  the  number  of  cords  needed  to  make  the 
desired  pattern  is  15  x  8  x  36  =  4320.  Now,  in  order  that 
the  warp  may  weave  easily  and  with  a  minimum  of  chafing 
against  the  empty  cords,  it  should  be  distributed  as  uniformly 
as  possible,  and  it  is,  therefore,  advisable  to  distribute  it 
among  all  14  repeats.  If  it  were  possible  to  tie  an  equal 
number  of  ends  in  each  repeat,  the  number  of  cords  required 
would  be  4320  -h  14  =  390  in  each  repeat ;  but  since  the  pattern 
is  to  be  30  ends  wide,  we  must  choose  a  number  that  is 
divisible  by  this  figure.  Now  the  nearest  number  of  this  kind 
to  309  is  330,  which  would  give  us  4620  cords,  or  300  cords 
too  many,  whilst,  on  the  other  hand,  the  next  suitable  number 
below  309  is  300,  which,  however,  would  give  only  4200  cords. 
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or  120  too  few.  Hence,  since  neither  of  these  two  numbers 
taken  alone  will  give  the  desired  result,  it  is  necessary  to 
combine  them  as  follows  : — 

Eepeat  No.  1  tie  300  cords. 

No.  2  300 
No.  3  330 
Nos.  4  and  5     300  each. 
No.  6  330 
Nos.  7  and  8    300  each. 
No.  9  330 
Nos.  10  and  11  300  each. 
No.  12  330 
Nos.  13  and  14  300  each. 
Neither    300   nor    330   is  a  favourable  number  for  an 
experimental  loom,  owing  to  the  small  number  of  divisors 
exhibited  by  each.    Thus  300  is  divisible  only  into  2,  3,  4,  5,  6, 
10,  12,  15,  20,  25,  30,  50,  100  and  150,  whilst  330  cannot  be 
divided  into  more  factors  than  2,  3,  5,  6,  10,  15,  30  and  165. 
On  combining  the  two  we  obtain  only  the  following  factors 
common  to  both,  2,  3,  5,  6,  10,  15  and  30,  none  of  which 
however  are  very  frequently  met  with  in  small  patterns.  On 
the  other  hand,  360  would  be  a  far  more  appropriate  figure, 
since  it  gives  the  factors  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20, 
24,  30,  40,  60,  72,  90,  120  and  180— all  numbers  in  everyday  use. 

Accordingly  it  is  better  to  employ  the  figure  360,  and  to 
leave  a  couple  of  repeats  quite  empty,  placing  them  out  of  the 
way  in  a  reserve  box  at  the  rear  of  the  comber  board.  The 
number  of  complete  repeats  of  360  cords  required  is  ascertained 
by  dividing  the  number  of  threads  (4320)  by  3G0,  which  gives 
12  as  the  answer.  Since  the  full  harness  has  14  repeats,  2 
will  have  to  be  left  empty,  and  the  best  means  of  arranging 
this  as  follows  : — 

Tie  4  repeats  of  360  cords  each. 
Leave  empty  1  repeat, 

Tie  4  repeats  of  360  cords  each. 
Leave  empty  1  repeat. 

Tie  4  repeats  of  360  cords  each. 
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An  alternative  method,  in  view  of  its  suitability  for  otlier 
classes  of  weave  to  be  tried  in  the  loom,  would  be  to  tie  8 
repeats  of  360  cords  each,  and  6  repeats  of  240  cords  each, 
arranged  as  follows  : — 

1  repeat  of  360  cords. 

1  240    „    1  p  ,. 

1  „  360  r*™^^- 

1       „      360  „ 

Calculating  the  Tie-up  Plan. 

The  tie-up  plan  is  a  sheet  of  paper  marked  off  in  squares, 
■on  which  the  arrangement  of  the  crossing  threads  of  a  given 
pattern  or  fabric  is  to  be  depicted. 

For  ordinary  plain,  unfigured  fabrics  it  does  not  matter,  so 
far  as  the  ratio  of  warp  and  weft  is  concerned,  how  the  plan 
is  divided ;  but  when  figured  patterns  have  to  be  reproduced 
and  the  contours  sketched  on  the  plan  before  marking  the 
intersections,  it  is  necessary  that  the  proper  proportions  should 
be  observed  in  order  that  the  figures  woven  in  the  fabric  may 
be  symmetrical. 

It  therefore  follows  that  the  paper  is  not  invariably  marked 
■off  in  squares,  but  often  in  parallelograms  differing  in  height 
and  breadth. 

In  addition  to  the  actual  squares  themselves,  there  must 
be  taken  into  consideration  the  division  of  the  squares  into 
groups  of  warp  and  weft  respectively.  The  first  of  these 
groupings  usually  follows  the  arrangement  of  the  pushes  in 
the  card-cutting  machine,  or  on  the  Jacquard  machine  itself  if 
the  cards  are  not  cut  by  electricity,  and  the  second  grouping 
depends  on  the  relation  of  the  weft  to  the  amount  of  the  warp. 

The  object  of  this  division  of  the  squares  into  groups  is  to 
assist  the  card  cutter  in  determining  which  keys  are  to  be  de- 
pressed in  the  cutting  machine,  and  finally  to  facilitate  the 
determination  of  the.  ratio  of  warp  and  weft. 

The  paper  most  largely  employed  is  that  in  which  the  pro- 
portions of  warp  and  weft  are  identical.  If  such  a  paper  is 
divided  into  groups  of  8  squares  each  way  it  is  termed  8x8 
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paper ;  if  there  be  8  squares  in  the  width  and  12  in  the  length 
it  is  called  8  x  12  paper,  and  so  on. 

The  paper  selected  for  a  600-hook  machine  which  usually 
has  12  hooks  in  a  row  will  be  one  in  which  the  groups  consist 
of  12  squares  wide.  Should  this  paper  have,  as  stated,  12 
squares  in  the  width  of  each  group  and  only  10  in  the  length, 
it  is  called  a  12  x  10  paper,  the  dimensions  relating  to  the 
warp  being  always  given  first. 

The  ratio  of  weft  to  warp  depends  on  : — 

(1)  The  price  at  which  the  fabric  is  to  be  sold  ; 

(2)  The  class  of  weave;  whether  the  warp  or  v>^eft  is  to  play 
the  principal  part,  or  whether  both  appear  uniformly  on  the  face  ; 

(3)  The  arrangement  of  the  tie-up  plan  and  the  cutting 
of  the  cards  ;  and  finally 

(4)  The  count  of  yarns  used. 

Example  1. — Suppose  we  have  a  comparatively  fine  warp 
and  desire  to  use  ^  less  of  this  than  of  a  weft  of  same  count, 
what  paper  must  be  taken  for  the  tie-up  plan  of  a  400-hook 
Jacquard  or  for  each  8  rows  ? 

If  the  warp  and  weft  threads  were  equal  in  number  an 
8x8  paper  would  be  used.  In  the  case  under  consideration, 
however,  the  warp  threads  are  25  per  cent,  less  in  number  than 
the  wefts,  and  the  deficiency  has  to  be  made  good  by  weft,  that 
is  to  say,  we  require  for  the  fabric  f  in  warp  and  |  in  weft.  If 
we  needed  an  equal  number  of  warp  ends,  i.e.,  ^  of  the  whole, 
the  No.  8  paper  must  be  grouped  in  8  weft  squares  as  well, 
and  if  only  ^  of  the  whole  were  weft  the  paper  would  have  to 
be  f  in  the  weft ;  consequently  if  -§  of  the  fabric  is  to  be  weft 

8x5 

the  division  will  have  to  be  — ~ —  =  10,  that  is  to  say,  an 

8  X  10  paper  must  be  used. 

Example  2. — According  as  a  warp  or  weft  effect  is  to  be 
produced,  so  will  the  warp  require  to  be  set  in  proportion,  and 
a  suitable  paper  taken  for  figured  patterns.  If  the  warp  is  to 
play  the  chief  part  on  the  face  it  must  be  set  closer  than  the 
weft  and  vice  versa. 

Assuming  then  that  80  warp  ends  are  to  be  set  per  inch 
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and  70  picks  in, the  same  unit  of  length,  what  paper  must  be 
taken  for  a  400-hook  machine  ? 

If  an  equal  number  of  warp  and  weft  threads  had  to  be 
set  per  inch,  the  paper  required  would  be  one  with  8  squares 
each  way  in  the  group,  but  as  the  ratio  of  warp  to  weft  is 

8  X  70 

80  :  70,  we  require  for  the  weft  a  paper  with  — — —  =  7  squares, 

i.e.,  an  8  X  7  paper. 

Example  3. — A  tie-up  plan  is  to  be  drawn  for  a  600 
machine  with  60  ends  of  warp  and  80  picks  of  weft  per  inch. 
What  paper  must  be  used,  the  Jacquard  being  a  12-row  machine  ? 

If  the  number  of  ends  and  picks  were  equal,  i.e.,  60  per 


Pig.  22. 

inch,  a  12  X  12  paper  would  be  required,  but  as  the  proportion 
of  warp  to  weft  is  60  to  80,  we  must  procure  a  paper  with 
(12  X  80)     60  =  16  squares  in  the  weft,  i.e.,  a  12  x  16  paper. 

Example  4. — In  example  No.  3  when  the  nature  of  the 
drawing  and  the  conversion  of  same  into  a  card  pattern  are  in 
question,  much  depends  on  whether  the  fabric  is  woven  with 
one  or  more  warps  or  wefts,  and  whether  each  of  these  threads 
shall  be  separately  indicated,  or  if  the  effect  of  all  threads  in 
the  same  line  is  denoted  by  a  special  mark. 

The  latter  is  the  general  rule,  and  then  all  that  is  necessary 
is  to  determine  the  warp-weft  ratio  beforehand,  and  proceed  as 
in  the  foregoing  examples.    Should  a  filling  or  back  weft  have 
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to  be  inserted,  and  this  cannot  be  properly  shown  in  the 
drawing  for  the  face,  it  will  be  necessary  to  change  the  paper 
accordingly.  Sometimes  the  paper  used  contains  three  times 
as  many  squares  in  the  height  as  it  does  in  the  width. 

Example  5. — With  regard  to  the  count  of  the  yarns  let  us 
assume  that  a  No.  21  warp  and  a  No.  12|  weft  are  in  question, 
and  that  the  amount  of  each  in  the  fabric  is  to  be  the  same. 
What  paper  must  be  used  for  a  600-hook,  12-row  Jacquard  ? 

For  warp  No.  21  and  a  weft  of  equal  thickness,  a  12  x  12 
paper  would  be  needed,  consequently  for  No.  21  warp  and 
No.  12^^  weft  we  shall  require  a  paper  with  (12  x  12|)  -^21  =  7 
squares  in  the  weft,  i.e.,  a  12  x  7  paper. 

A  4  X  8  paper  is  shown  in  Fig.  22. 


SECTION  II.  (Continued). 


CHAPTEE  IV. 

FINISHING  AND  ESTIMATING  FROM  CUTTINGS. 
Calculations  in  the  Cloth-finishing  Process. 

Leaving  out  of  consideration  the  loading  ingredients  occasionally- 
added  with  fraudulent  intent  in  the  finishing  process,  the  chief 
questions  with  which  we  have  to  deal  in  the  milling  process 
applied  to  many  kinds  of  woollen  goods  are :  1.  To  what  extent 
must  a  fabric  of  given  weight  be  milled  in  order  to  produce  a 
definite  weight  per  yard  ?  2.  "What  milling  must  be  given  to 
furnish  a  given  length  of  finished  cloth  ?  In  the  latter  con- 
tingency, the  same  lines  can  be  followed  as  in  the  former, 
provided  the  piece — or  at  least  the  sample  cutting  of  same — be 
previously  washed  and  dried,  and  the  amount  of  subsequent 
loss  in  milling,  raising  and  shearing  be  accurately  known. 

The  calculation  of  the  shrinkage  in  the  width  is  here  left 
out  of  consideration  in  the  case  of  a  given  piece  of  finished 
goods,  inasmuch  as  it  is  invariably  essential  to  finish  the  fabric 
to  a  marketable  width. 

Example  1. — Assuming  we  have  a  washed  and  properly 
dried  piece  of  cloth  measuring  57  yds.  in  length  and  weighing 
67  lb.  The  loss  in  milling,  raising  and  shearing  is  given  as 
8  per  cent.,  and  the  finished  cloth  is  to  weigh  18f  oz.  per  yard. 
To  what  extent  (percentage)  is  the  piece  to  be  milled  ? 

The  total  weight  being  67  lb.  and  the  loss  in  finishing  8 
per  cent.,  the  loss  of  weight  will  be  (8  x  67)  ^  100  =  5'36  lb., 
and  the  net  weight  of  the  finished  piece  67  -  5"36  lb.  =  61f  lb. 
Since  the  net  weight  per  yard  is  to  be  18f  oz.,  the  final  measure- 
ment of  the  piece  will  be  (61|  x  16)  ^  18|  =  52f  yds.  The 
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shrinkage  in  milling  is  thus  57  -  52f  =  4|  yds.  or  7j  per 
cent. 

The  goods  may  stretch  again  by  a  few  units  per  cent,  when 
exposed  to  strong  usage  in  the  raising  machine,  and  when  heavy 
pressure  is  applied  in  beetling.  As  a  rule,  however,  they  con- 
tract once  more  to  the  same  extent  in  steaming,  provided 
the  tension  employed  in  the  former  processes  has  not  been 
excessive. 

Calculating  the  Loss  of  Weight  in  Finishing  Woollens. 

This  loss  cannot  be  accurately  estimated  beforehand,  owing 
to  the  numerous  factors  on  which  it  is  dependent,  viz.  : — 

1.  On  the  staple  and  quality  of  the  raw  material. 

2.  On  the  method  of  treatment  adopted  in  scouring,  dyeing 
and  spinning. 

3.  On  the  larger  or  smaller  percentage  of  oil  and  other 
impurities  in  the  goods. 

4.  On  the  regularity  and  extent  of  the  milling  process,  and 
whether  the  goods  are  kept  properly  moist  or  too  dry  in  milling. 

5.  On  the  degree  to  which  the  goods  are  raised  and  shorn  if 
at  all. 

For  these  reasons,  therefore,  only  average  percentages  can 
be  estimated,  the  following  list  giving,  in  the  author's  opinion. 


the  most  nearly  approximate  figures  :  — 

Woollen  goods,  piece  dyed  20  per  cent,  in  all. 

,,         ,,       dyed  in  the  wool  18  ,, 

Eskimo  I.,         piece  dyed  24  ,, 

,,     I.,         dyed  in  the  wool  20  ,, 

,,     II.  and  III.,  piece  dyed  30  ,, 

Worsteds,  pure,  piece  dyed  10 

,,         ,,      dyed  in  the  wool  8  ,, 

,,         with  filling  weft,  piece  dyed  16  ,, 

,,               ,,         dyed  in  the  wool  14  ,, 

,,         with  back  weft,  piece  dyed  25  ,, 


,,  ,,        ,,    dyed  in  the  wool  22 

Cheviots  same  as  worsteds. 
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Calculating  Weight  of  Fabric  prom  a  Small  Cutting. 

It  is  a  common  thing  for  a  manufacturer  to  receive  from  a 
customer  a  small  cutting  of  a  fabric  with  an  inquiry  as  to  the 
cost.  If  the  maker  produces  similar  goods  it  will  be  easy  to 
quote  a  price  after  examining  the  sample. 

Formerly  when  profits  were  larger  it  was  unnecessary  to  go 
so  closely  into  calculation,  a  small  margin  either  way  making 
but  little  difference  ;  but,  unfortunately,  nowadays,  when  profits 
are  reckoned  by  fractions  of  a  penny,  the  case  is  otherwise. 

If  the  manufacturer  were  able  to  form  an  accurate  judgment 
of  the  count  of  yarn  by  mere  inspection,  he  could  easily 
determine  the  weight  of  the  fabric  by  multiplying  the  yarn 
numbers  on  the  number  of  warp  and  weft  threads.  The  best 
method,  however,  to  arrive  at  an  accurate  result  is  to  weigh 
the  sample  and  from  this  calculate  the  weight  per  yard.  This 
simple  process  is  elucidated  in  the  following  examples  : — 

Example  1. — The  sample  under  examination  measures  3  ins. 
by  4  ins.,  and  weighs  tV  of  an  ounce.  What  will  be  the 
weight  of  the  56  ins.  cloth  per  yard  exclusive  of  selvages  ? 

The  dimensions  of  the  sample  are  3  x  4  =  12  sq.  ins.,  and 
since  a  yard  of  the  cloth  contains  36  x  56  =  2016  sq.  ins.,  the 

weight  will  be  ^  ^  °^  including  |  oz.  per 

yard  for  the  two  selvages,  a  total  of  17  oz.  per  yard. 

Example  2. — The  sample  is  triangular  in  shape,  measuring 
4  ins.  in  one  direction,  5  ins.  in  the  other,  and  weighing  ^  oz. 
What  will  be  the  weight  of  the  56  ins.  cloth  per  yard  ? 

The  dimensions  of  the  cutting  are  5  x  4  ^  2  =  10  sq.  ins., 
and  as  the  weight  is  |-  oz.  and  the  yard  contains  2016  sq.  ins., 

the  weight  of  the  goods  will  be  ^  I  =  25i  oz.  per  yard, 

10  o 

or  with  an  addition  of  I  oz.  for  the  selvages,  25|  oz.  per  yard. 

If  it  be  desired  to  estimate  the  amount  of  oiled  yarn  required 
to  produce  the  goods,  the  corresponding  percentage  of  loss  in 
finishing  must  be  added  from  the  table  already  given. 
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Calculating  the  Yarn  Number  from  a  Cutting  when 
THE  Number  of  Warp  and  Weft  Threads  can  be 
Counted. 

In  matching  a  sample  of  goods,  the  yam  number  plays  a 
by  no  means  unimportant  part  both  in  connection  with  the 
setting  to  secure  the  same  appearance,  and  also  with  regard  to 
the  price  and  weight  of  the  goods. 

An  old  hand  very  often  succeeds  in  estimating  the  count 
of  yarn  with  considerable  accuracy  by  simply  looking  at  the 
sample,  but  it  is  difficult  for  a  beginner  or  less  skilled  eye  to 
come  anywhere  near  the  truth  by  this  means.  If  the  warp 
and  weft  threads  are  of  equal  thickness,  it  is  easy  to  ascertain 
the  count  by  the  aid  of  an  accurate  balance,  but  when  they  are 
of  different  thickness  it  becomes  necessary  to  examine  each 
separately.  The  same  also  apphes  when  more  than  one  count 
of  yarn  is  found  among  the  warp  or  weft  threads. 

Example  1.- — A  sample  of  worsted  dyed  in  the  wool  measures 
If  by  3i  ins.,  contains  414  warp  threads  and  220  weft  threads 
of  equal  count  and  weighs  0"04  oz.  What  is  the  count  of  yarn 
used,  assuming  a  loss  of  8  per  cent,  to  have  been  sustained  in 
finishing  ? 

The  total  length  of  the  warp  threads  is  416  x  If  ins.  = 
728  ins.,  and  of  the  weft  threads  220  x  3^  ins.  =  770  ins., 
together  1498  ins.  or  41 '6  yds. 

Since  the  loss  of  weight  in  the  finishing  process  is  taken  as 
8  per  cent.,  the  weight  0'4  oz.  represents  only  92  per  cent,  of 
the  original  weight,  which  will  therefore  be  (100  x  0"0416)  -=-92 
=  0'0522  oz.  And  since  0-0522  oz.  of  the  yarn  measure 
41-6  yds.,  1  lb.  will  measure  (41-6  x  16)^0-522  =  12750  yds., 
i.e.,  the  yarn  number  is  23.  Being  doubled  yarn,  however, 
the  real  number  is  46/2 's. 

Example  2. — The  weft  threads  in  the  sample  are  decidedly 
coarser  than  the  warp,  and  in  each  case  a  length  of  10  ft.  of 
yarn  is  obtained  by  dissecting  the  sample  and  laying  the 
threads  end  for  end.  The  10  ft.  of  warp  weigh  0-007  oz.  and 
the  10  ft.  of  weft  0-009  oz.    What  count  of  each  yarn  has  been 
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used,  assuming  the  loss  in  finishing  to  amount  to  18  per 
cent.  ? 

Since  the  10  ft.  of  warp  yarn  weigh  0'007  oz.,  and  the  loss 
of  weight  in  finishing  is  assumed  to  be  18  per  cent.,  the  original 
weight  of  the  warp  yarn  would  be  (0-007  x  100)  ^  82  =  0-00853  oz., 
and  as  this  is  the  weight  of  3 "33  yds.,  1  lb.  of  the  yarn  would 
measure  (3-33  x  16)  -^  0-00853  =  6246  yds.  Hence  the  yarn 
number  for  the  warp  is  6246     560  =  No.  11. 

In  the  weft  yarn  the  10  ft.  weigh  0-009  oz.,  and  as  here 
also  the  loss  in  finishing  has  been  18  per  cent,  the  original 
weight  of  the  weft  would  be  (0-009  x  100)  82  =  0*011  oz. 
This  weight  measuring  3*33  yds.  of  yarn,  1  lb.  would  measure 
(3-33  X  16)  ^  0-011  =  4844  yds.,  and  the  yarn  number  would, 
therefore,  be  4844  ~  560  =  No.  8i  weft. 

If  more  than  one  count  of  yarn  has  been  taken  for  either 
warp  or  weft,  each  kind  wdll  have  to  be  separated  from  the  rest 
and  calculated  by  itself  in  the  above  manner. 

Determining  the  Yaen  Number  of  a  Given  Sample  by 
Comparison. 

When  an  approximate  idea  of  the  count  of  a  sample  of  yarn 
is  desired,  and  standard  specimens  of  yarn  are  available  for 
comparison,  a  very  simple  method  is  frequently  practised,  and 
the  same  is  also  applicable  when  different  yarns  from  the 
same  specimen  of  cloth  are  to  be  compared. 

With  this  object  several  (6,  8,  or  more)  threads  of  the  two 
yarns  are  taken  and  linked  together  in  the  middle,  as  shown  in 
Fig.  23,  after  which  they  are  twisted  with  the  thumb  and  index 
finger.  If  both  yarns  are  of  the  same  count,  the  resulting 
twists  will  be  of  equal  thickness,  and  can  be  tested  with  the 
thumb  and  finger  as  weU  as  with  the  eye.  Should  there  be 
any  appreciable  difference  the  number  of  threads  on  either  side 
can  be  increased  or  diminished  until  equality  of  thickness  is 
attained,  and  when  this  is  done  the  calculation  of  the  yarn 
number  becomes  an  easy  matter. 

Example  1. — In  testing  a  sample  of  yarn  by  the  foregoing 
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method  it  is  found  that  12  ends  of  the  new  yarn  give  a  twist  of 
the  same  thickness  as  that  furnished  by  10  ends  of  a  No.  45/2's 
(22|  singles).    The  ratio  between  the  two  is,  therefore,  12  :  10, 

22-  X  12 

and  the  count  of  the  test  yarn  is       ^  =  27,  i.e.,  the  yarn 

is  either  a  No.  27  singles  or  No.  54:/2's. 

Example  2. — In  comparing  two  other  yarns  we  find  7  ends 
of  the  one  under  examination  are  equal  in  thickness  to  12  ends 
of  No.  52/2's,  or  26  singles.    According  to  this  ratio  the  count 
26  X  7 

of  the  test  yarn  is  -  =  No.  15  singles,  or  30/2's. 

Example  3. — Sometimes  a  singles  yarn  has  to  be  compared 
with  a  twist,  which  is  not  so  easy  to  do  with  the  naked  eye, 


Fig.  23. 


since  single  yarns  are  not  usually  so  tightly  twisted  as  doubled 
ones,  especially  in  the  case  of  slack-twisted  wefts. 

The  foregoing  test  will  give  more  rehable  results,  provided 
the  ends  taken  are  twisted  very  tightly  together.  Suppose 
6  ends  of  the  singles  yarn  under  examination  give  the  same 
thickness  of  twist  as  10  ends  of  No.  36/2's  (=  18  singles),  then 

the  yarn  number  will  be  — =  No.  lOf . 

Cost  op  Finishing  Cloth. 

The  costs  of  sorting,  scouring,  carbonising  and  drying  wool, 
spinning  and  weaving,  have  already  been  given.  As  regards 
the  finishing  process,  the  complex  nature  of  the  operations 
results  in  a  considerable  divergence  in  the  cost  of  the  products. 
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the  latter  working  out  higher  in  proportion  as  the  amount  of 
labour,  time,  wear  of  machinery,  consumption  of  soap,  soda, 
raising  cards,  steam,  water,  etc.,  increases.  Hence  it  is  im- 
possible to  fix  any  universal  rate. 

In  some  manufacturing  centres  the  cost  is  reckoned  at  so 
much  per  piece,  in  others  at  a  certain  rate  per  yard,  the  latter 
being  of  course  the  only  proper  way,  since  it  cannot  be  imagined 
that  a  piece  of  cloth  50-60  yds.  in  length  could  be  finished  for 
the  same  money  as  one  only  30  yds.  long.  Conversely,  it 
cannot  be  supposed  that  the  manufacturer  is  willing  to  pay  the 
same  price  for  short  pieces  as  for  long  ones,  especially  as  the 
cost  of  finishing  is  an  important  item  in  the  price  of  the  goods. 

According  as  goods  of  one  quality  or  another  require  more 
careful  treatment,  so  will  the  cost  of  finishing  vary  for  one  and 
the  same  class  of  article. 

The  following  rates  are  generally  taken  to  represent  the  cost 
of  finishing  the  goods  specified  :  — 

Piece-dyed  Cheviots     .        .  2|d.-3^d.  per  yd.  of  finished  cloth. 
Wool-dyed       „         .        .  2fd.-3id.      „  „ 
Piece-dyed  worsteds,  shorn  .  3fd.-5d.        ,,     ,,  ,, 
,,  ,,       drapes.  5d.  -6fd.      ,,     ,,  ,, 

Wool-dyed       „         .        .  3|d.-5d.        „  „ 
Eskimo  and  dress  materials  .  4|d.-5id.      ,,     ,,  ,, 
Mesh  fabrics       .        .        .  5|d.-6d,        ,,     ,,  ,, 

Of  the  rates  in  connection  with  half-woollen  goods  which 
cost  Id.-lfd.  for  finishing,  nothing  further  need  be  said. 

Cost  of  Dyeing. 

The  following  table  (p.  100)  gives  the  rates  agreed  on  by 
the  Aachen  Dyers'  Convention,  and,  in  fact,  represents  the 
practice  generally  observed  at  the  present  time  : — 
Einsing  from  the  blue  is  paid  for  at  the  rate  of  Is.  per  piece. 
,,      all  bright  colours      .        .        .        .  9d.  ,, 
,,       ,,  other  colours       .        .        .        .  Is.  6d.  ,, 

Mordanting  2s.  ,, 

Spotting  out  is  reckoned  as  mordanting,  except  for  half- 
woollens. 
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Heavy 
Woollens 

(like 
Eskimos), 
Doubles, 
Paletots, 
Beavers, 
Satins, 
etc.i 

Shillings 
per  cwt. 

Worsted 
with 

Inferior 
Back  Weft 

and 
Cheviots 
weighing 
over  451b., 

and  all 
Worsteds 
over  65  lb. 
Shillings 

per  cwt. 

All  other 
Goods. 

Shillings 
per  cwt. 



s.  d. 

s. 

d. 

s.  d. 

Black 

.  net. 

16  6 

18 

0 

20  0 

Bright  blue 

20  0 

21 

0 

22  6 

Wood  blue 

22  6 

24 

0 

25  0 

Navy  blue,  topped  with  wood     .  ,, 

30  0 

30 

0 

32  6 

Unblued  blue,  fast  to  wear  .  . 

32  6 

35 

0 

37  6 

Blued  blue  and  anthracene  blue  .  ,, 

40  0 

42 

6 

45  0 

,,       fast  to  acid 

and  wear, 

and  pure  alizarine  blue  .         .  ,, 

55  0 

55 

0 

60  0 

Brown  and  olive 

22  6 

25 

0 

30  0 

Alizarine  brown  and  olive  .  . 

35  0 

37 

6 

40  0 

Wood  green  and  acid  g 

reen        .   , , 

22  6 

25 

0 

30  0 

Fast  green 

40  0 

42 

6 

45  0 

Mode  colours 

30  0 

40 

0 

60  0 

1  Combed  woollens  are  not  included  in  this  category. 
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CALCULATING  THE  FULL  COST  OF  GOODS. 

CHAPTER  I. 

Pbeliminaby  Remaeks. 

In  addition  to  the  cost  of  the  raw  materials  and  various  manu- 
facturing operations  it  is  necessary,  in  order  to  arrive  at  the  full 
cost  of  the  goods,  to  make  allowance  for  general  and  special 
working  expenses,  and  then  add  the  profits  so  as  to  obtain  the 
selling  price.  For  the  following  reasons  it  is  impracticable  to 
arrive  at  any  accurate  standard  for  these  items  : — 

1.  One  manufacturer  works  with  his  own,  perhaps  large, 
capital,  whilst  another  operates  partly  or  entirely  with  borrowed 
money  or  funds  belonging  to  other  parties. 

2.  In  some  cases  the  works  are  situated  in  the  country, 
where  cheap  labour  is  the  rule,  whereas  in  others  the  factory  is 
in  a  town,  where  rent,  working  expenses,  etc.,  come  higher. 

3.  One  manufacturer  owns  his  working  premises ;  another 
is  merely  a  lessee. 

4.  In  one  place  cheap  water  or  other  motive  power  is 
available,  whilst  in  another  the  more  or  less  expensive  sources 
of  power,  coal,  steam  or  electricity  have  to  be  employed. 

5.  Again,  one  manufacturer  disposes  of  a  supply  of  pure, 
soft  water  for  scouring,  dyeing  and  finishing,  whilst  another 
has  to  purchase  every  drop  of  water  consumed,  and  then 
obtains  water  that  is  more  or  less  hard,  which  increases  the 
consumption  of  soap  and  detergents. 

6.  One  manufacturer  works  with  cheap,  out  -  of  -  date 

.   .     (101)  . 
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machinery,  whilst  another  makes  use  of  new  or  improved 
plant  capable  of  giving  a  much  larger  output  for  the  same 
outlay  in  wages  and  power.  Thus,  one  manufacturer's  looms 
make  only  50-60  picks  a  minute,  whereas  those  of  another  run 
at  speeds  of  80,  90,  or  even  as  high  as  120  picks  per  minute, 
and  so  on. 

7.  One  manufacturer  is  more  highly  taxed  than  another. 
For  instance,  German  manufacturers  at  present  have  to  con- 
tribute to  invahd  funds,  accident  insurance,  sick  funds,  etc., 
from  which  their  competitors  in  other  lands  are  exempt. 

These  imposts  at  present  amount  to  about  Is.  6d.  on  a 
45  yd.  piece  of  cloth  worth  4s.  6d.  per  yd.,  so  that  an  allowance 
of  about  0-73  per  cent,  has  to  be  made  for  these  contingencies 
in  calculating  the  cost  of  cloth.  This  estimate  is  based  on  an 
instance  where  the  total  contribution  to  the  aforesaid  funds 
amounted  to  4493  marks  (shillings)  in  a  factory  turning  out 
2844  pieces  of  cloth. 

Such  items  of  expense  are  unknown  to  makers  in  other 
countries  except  by  name.  A  further  disadvantage  sustained 
by  the  German  manufacturer  is  that  the  weavers  are  strenuously 
opposed  to  minding  more  than  one  loom,  whereas  in  other 
producing  centres  the  system  of  placing  two  looms  under  the 
charge  of  one  operative  is  largely  practised. 

8.  One  manufacturer  supplies  tailors,  and  sells  a  few  pieces 
at  a  time,  another  sells  to  retail  houses,  and  a  third  caters  ex- 
clusively for  the  large  wholesale  trade. 

9.  One  manufacturing  house  does  business  through  cheap 
commission  agents,  whilst  another  employs  its  own  travellers 
during  the  season  or  all  the  year  round. 

10.  One  maker  sticks  to  a  certain  range  of  stock  goods, 
whilst  another  goes  in  for  fashionable  articles,  either  partly  or 
entirely.  In  such  case  the  former  has  less  expense  in  getting 
up  samples  than  the  latter,  who  has  to  pay  a  high  salary  to  his 
designer,  and  has  besides  to  employ  a  number  of  pattern 
weavers  and  keep  a  large  stock  of  patterns  and  yarns. 

11.  One  manufacturer  produces  none  but  piece-dyed  goods, 
another  has  all  his  dyed  in  the  wool. 
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12.  In  one  factory  woollens  or  Cheviots  alone  are  made,  in 
another  fine  worsteds  are  produced.  In  the  latter  case  the 
fineness  of  the  yarns  militates  against  a  large  output ;  hence 
the  turn-over  is  more  gradual. 

In  coarse  yarns  the  charges  for  spinning  and  weaving  are 
also  lower  than  those  for  higher  counts. 

13.  Some  manufacturers  have  to  employ  a  manager,  etc., 
whilst  others  are  in  a  position  to  look  after  things  themselves 
and  place  the  supervision  of  minor  matters  in  the  hands  of 
relatives. 

14.  One  factory  is  near  the  main  arteries  of  traffic,  railway 
or  port,  whereas  another  has  to  provide  expensive  cartage. 

15.  One  manufacturer  buys  his  raw  material,  yarn,  coal, 
etc.,  direct  and  in  large  quantities,  perhaps  for  cash,  another 
enjoys  only  a  small  credit,  and  has  to  purchase  on  a  less  ex- 
tensive scale. 

16.  One  manufacturer  will  have  nothing  but  the  best  quality 
raw  material,  yarns  and  the  like  ;  another  prefers  cheaper  stuff 
for  the  most  part. 

17.  One  carries  on  his  business  in  an  industrial  centre 
where  he  can  cover  his  requirements  in  raw  material,  yarns, 
mill  sundries,  etc.,  on  the  spot,  and  is  also  close  to  his  chief 
customers ;  whilst  another  is  isolated  and  out  of  touch  with 
offers,  inquiries  and  improvements. 

18.  One  maker  has  all  his  work  done  outside  at  certain 
rates,  another  merely  weaves,  a  third  both  weaves  and  finishes, 
a  fourth  weaves,  dyes  and  finishes,  and  a  fifth  spins,  weaves, 
dyes  and  finishes  on  the  premises. 

A  very  troublesome  factor  in  manufacturing  and  calculation 
is  the  irregularity  with  which  customers  settle  accounts,  an  evil 
that  is  continually  on  the  increase.  In  fact,  many  wholesale 
and  retail  houses  and  clothiers  really  work  with  the  manu- 
facturer's money  by  not  paying  for  their  purchases  until  they 
have  resold  the  goods  and  received  the  money  themselves. 
It  frequently  happens  that,  after  enjoying  six  or  even  nine 
months'  credit,  a  customer  will  deduct  4-6  per  cent,  in  settling 
a  manufacturer's  account,  apart  from  all  possible  claims  for 
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allowance  on  the  score  of  small  defects,  etc.  Now  the  manu- 
facturer on  his  side  has  to  pay  for  his  raw  materials,  machinery, 
etc.,  at  fixed  prices,  and  for  his  labour  in  cash.  If  he  complains 
to  his  customer,  the  latter  throws  the  blame  for  the  delay  on 
to  his  customer,  who  in  turn  blames  a  fourth  party,  and  so  on. 
In  any  event,  the  manufacturer  suffers  the  greater  injury,  and 
in  cases  of  bankruptcy  loses  the  most  money.  The  eternal 
credit  system,  coupled  with  all  manner  of  chicaneries  in  respect 
of  discounts,  the  custom  of  furnishing  large  sample  cuttings 
free  of  charge,  etc.,  are  cankers  eating  into  the  entire  textile 
industry  and  inimical  to  the  manufacturer  and  the  business 
he  represents. 

Vabious  Factors  to  be  Considered  in  Calculation. 

1.  The  quantity  of  material  consumed,  in  this  case  wool  or 
yarn. 

2.  The  loss  of  raw  material  in  scouring,  spinning,  beaming 
the  warp,  weaving  and  finishing,  as  well  as  warp  and  weft 
contraction  in  the  loom,  and  finally  the  shrinkage  in  finishing. 

3.  The  direct  charges  paid  for  sorting,  scouring,  carbonising, 
drying,  and  eventually  for  dyeing  the  wool  ;  spinning,  and 
eventually  doubling  the  yarn,  beaming,  sizing,  drying,  tying  up  ; 
then  weaving,  nopping,  finishing,  carbonising,  and  eventually 
dyeing  the  goods. 

4.  Salaries  for  general  manager,  managers  of  the  spinning 
and  weaving  departments,  loom  setter,  clerks,  harness  girls, 
pattern  weavers,  overseer  and  examiner  in  the  nopping  and 
darning  room  ;  foremen  in  the  scouring,  miUing,  raising,  shearing 
and  other  branches  of  the  finishing  department,  travellers, 
doorkeeper,  charwomen,  stoker,  night  watchman,  etc. 

5.  Additions  for  sundries,  such  as  coals,  faggots,  lubricating 
oil,  cleaning  rags,  emery  cloth,  tools,  driving  belts,  packing 
cases,  baskets,  boxes,  tin  and  paper  cylinders,  card  furniture, 
driving  cords,  ropes,  sewing  twine,  wool-softening  oil,  size, 
harness,  reeds,  laths,  shuttles,  drivers,  driving  rods,  Jacquard 
cards,   sample  yarns,  gum,  nopping  irons,  darning  needles, 
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chalk,  sewing  silk,  soda,  soap,  water,  raising  cards,  benzine, 
packing  paper,  pens,  ink,  stamps,  account  books  and  pattern 
albums,  specimen  cards,  packing  cloth,  boards,  string,  etc.,  etc. 

6.  So-called  general  expenses,  comprising  : — 

(a)  Interest  on  the  necessary  working  capital. 

(b)  Eent. 

(c)  Depreciation  and  maintenance  of  plant,  buildings, 
machinery  and  fittings. 

(d)  Lighting  and  heating. 

(e)  Samples. 

7.  Sundry  contingencies,  e.g.  : — 

(a)  Delay  in  settling  accounts  by  customers. 

(b)  Agents  and  commissions. 

(c)  Expenses  attendant  on  samples. 

(d)  Interest  on  cost  of  material  during  the  time  occupied 
in  working  up. 

(e)  Any  eventual  sudden  rise  in  the  price  of  materials. 
(/)  Defective  goods. 

(g)  Eemainders. 

(h)  Banker's  discount  and  charges,  losses  in  exchange, 
accident,  invaHd  and  fire  insurance,  sick  funds  and  sundry 
small  expenses. 

{i)  Freight  and  packing. 
0')  Profit. 

(k)  Discount  to  customers. 

The  first  item  in  this  list  has  been  fully  discussed  in  the 
■earlier  parts  of  the  book,  and  item  2  has  already  been  partly 
dealt  with.  As  regards  the  loss  of  warp  and  weft,  the  allowance 
made  on  this  score  in  the  calculations  hereinafter  detailed 
varies  from  2^  to  6  per  cent,  according  to  the  material  in 
question,  2^  per  cent,  being  allowed  for  ordinary  worsted, 
3  per  cent,  for  Cheviots,  4  per  cent,  for  ordinary  woollens  and 
carded  Cheviots,  and  5-6  per  cent,  for  goods  with  back  weft. 

To  some  readers  these  allowances  may  appear  rather  high, 
but  it  should  be  remembered  that  they  include  : — 

(1)  Broken  and  pieced  warp  ends. 

(2)  Warp  thrums. 
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(3)  Defective  threads. 

(4)  Trial  weaving  at  the  beginning  of  the  warp  or  pattern. 

(5)  Eavelled  bobbins  and  cops. 

(6)  Yarn  ravaged  by  moths. 

(7)  Badly  wound  bobbins. 

(8)  Yarn  thrown  off  in  weaving,  especially  when  the  shuttles 
strike  rather  too  hard  in  the  boxes. 

(9)  Unfinished  bobbins. 

(10)  Waste  yarn  in  unweaving  weft  smashes  and  other- 
defects. 

(11)  Small  remnants  of  yarn  mostly  fit  for  nothing  but. 
waste. 

If  all  these  factors  be  reckoned  with,  the  percentages, 
mentioned  will  be  found  practically  irreducible  on  the  average, 
for  though  in  some  cases  they  may  be  too  high,  in  others  again 
the  loss  will  be  greater.  Besides  there  are  so  many  unforeseen 
causes  of  loss,  for  which  no  provision  has  been  made  by  the 
manufacturer  in  his  calculations,  or  which  have  been  set  down 
at  too  low  a  figure.  Imagine  the  position  of  the  manufacturer 
who  has  made  up  his  prices  at  the  beginning  of  the  season  on 
a  certain  state  of  the  wool  or  yarn  market,  and  then,  when  the 
time  comes  for  his  orders  to  be  supplied,  finds  that  rates  at 
the  London  auctions  have  gone  up.  Unless  he  is  protected  by 
contract  with  the  wool  or  yarn  merchant  he  will  lose  money 
on  his  sales,  even  though  he  has  set  down  in  his  calculations- 
a  few  units  per  cent,  too  much  in  one  or  other  of  the  items. 

Thus,  in  the  case  of  weft  the  invariable  allowance  for  con- 
traction in  the  loom  is  5  per  cent.  This  may  seem  too  high 
in  some  instances,  but  since  the  tension  on  the  weft  threads, 
in  weaving  is  not  so  great  by  far  as  that  employed  by  the 
spinner  in  reeling  the  yarn,  this  figure  is  easily  attained. 
Moreover  the  yarn  rarely  attains  the  proper  count,  but  is  usually 
coarser  instead  of  finer  than  the  given  thickness. 

On  the  other  hand,  the  manufacturer  if  he  be  careful  and 
possesses  insight  can  easily  control  the  percentage  of  contraction 
and  the  difference  in  the  yarn  count.  In  the  first  case  all  he 
has  to  do  is  to  note  and  book  the  amount  of  yarn  sold  as  cloth 
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during  a  given  period,  say  twelve  months,  and  compare  the 
result  with  the  quantity  used.  It  is  also  easy  to  arrive  at  an 
average  in  respect  of  the  deficiency  in  the  yarn  count,  by  multi- 
plying the  width  of  cloth  (plus  selvages)  in  the  reed  by  the 
number  of  picks  inserted,  the  answer  reveahng  the  percentage  of 
loss  Of  course  this  percentage  varies  according  to  the  tension 
on  the  yarn,  and  whether  the  shuttle  hes  quietly  in  the  boxes,  or 
rebounds. 

In  the  calculation  given  below,  no  allowance  has  been  made 
for  thrums  left  in  the  harness,  because  in  an  ordinary  warp 
length  of  5-7  pieces  of  cloth  this  item  is  so  small  as  to  be 
negligible. 

Item  3.  In  respect  of  rates  of  payment,  which  play  an  im- 
portant part  in  the  cost  of  production,  every  manufacturer  must 
base  on  the  terms  current  in  his  district,  or  on  those  he  actually 
pays  In  some  places,  for  instance,  the  average  weaving  price 
per  1000  picks  is  Ud.,  in  others  only  Ud.,  and  where  the  two- 
loom  system  is  in  vogue  it  may  run  as  low  as  |-^d. 

Moreover,  as  already  mentioned,  one  manufacturer  works 
with  new  and  up-to-date  machinery,  whereas  another  employs 
old  machines  in  producing  his  goods,  the  looms  of  the  one 
inserting  100-120  picks  a  minute,  while  those  of  the  other  do 
not  exceed  a  speed  of  60-70. 

As  already  mentioned,  the  rates  for  entering  warps  m  the 
loom  are  |d.  for  white  or  single-colour  goods,  and  |d.  for 
multi-coloured  goods  or  those  with  back  warp.  These  rates 
apply  to  2-piece  warps,  but  are  increased  in  proportion  for  4- 
and  6-piece  warps.  In  this  way  the  attaching  of  the  harness, 
entering  in  the  reed,  and  chafing  of  reed  and  harness  may  be 
left  out  of  calculation,  the  more  so  because— at  the  end  of 
the  season  particularly— some  of  the  warps  are  only  for  a  single 
piece,  and  then  the  weaver  must  be  paid  an  additional  5  per 
cent,  for  the  whole. 

Item  4.  These  particulars  are  easily  estimated  in  the  factory, 
and  need  not  be  discussed  in  detail  here. 

Item  5.  It  is  impossible  to  quote  definite  figures  applicable 
to  all  cases,  and  the  task  of  fixing  them  as  accurately  as  possible 
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must  be  left  to  the  manufacturer  himself.  This  may  be  done 
by  booking  the  outgoings  to  separate  accounts,  totaUing  them 
at  the  end  of  the  year,  and  dividing  the  result  by  the  output. 

It  therefore  follows  that  a  period  of  at  least  a  year  is 
necessary  for  arriving  at  a  definite  average  for  purposes  of 
calculation,  but  it  is  still  better  to  take  the  mean  of  a  series 
of  years. 

The  same  remarks  equally  apply  to  item  6,  and  also  to  7 
(a-i). 

For  the  contingency  of  a  sudden  rise  in  the  price  of 
materials,  an  allowance  of  2  per  cent,  is  always  made.  At  the 
first  glance  this  may  be  thought  excessive,  but  when  the 
occurrences  of  recent  years  are  borne  in  mind,  where  prices 
of  yarns  have  been  forced  up  10-20  per  cent.,  and  even  more 
in  the  middle  of  the  season,  2  per  cent,  will  be  looked  upon  as, 
if  anything,  too  small;  in  fact,  some  careful  manufacturers 
reckon  6-10  per  cent. 

The  allowance  for  defective  pieces  depends  first  of  all  on 
the  class  of  goods  made,  then  on  the  skill  of  the  operatives,  and 
finally  on  the  efficiency  of  the  supervision. 

If  a  manufacturer  keeps  account  of  all  the  foregoing  items  

and  the  outlay  on  samples  should  by  no  means  be  forgotten  

he  will  in  time  dispose  of  satisfactory  data  on  which  to  base  his 
calculations  without  risk  of  sacrificing  his  money  and  trouble. 
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CHAPTER  II. 
THE  VARIOUS  METHODS  OP  CALCULATION. 

The  calculation  of  a  cloth  can  be  worked  out  in  different  ways, 
but  the  following  four  methods  are  principally  employed  : — 

1.  The  various  items  for  materials  and  loss,  preparing 
(beaming,  sizing,  drying,  entering)  the  warps,  weaving,  nopping, 
mending,  finishing,  etc.,  are  set  down  with  the  addition  of  the 
various  percentages  to  cover  salaries  of  manager  and  designer, 
cost  of  producing  patterns,  repairs,  machine  sundries,  rent, 
etc.  To  the  result  are  added  the  percentages  accruing  in 
respect  of : — 

Discount  and  delayed  payments,  agents'  commission,  cost 
of  samples,  loss  of  interest  on  material  during  manufacture, 
allowances  for  sudden  rise  in  the  cost  of  materials,  defective 
pieces  and  remainders,  bank  charges,  loss  in  exchange,  various 
insurances,  sick  funds,  general  and  petty  expenses,  packing  and 
freight,  and  the  whole  is  crowned  by  the  addition  of  8  per  cent, 
or  more  as  profit, 

2.  The  second  method  of  calculation  which  is  largely  em- 
ployed consists  in  first  reckoning  items  1-3  at  their  actual  value, 
and  adding  to  the  total  a  certain  percentage  founded  on  practical 
experience.  This  percentage  is  an  average,  which  may  be 
reduced  somewhat  in  the  case  of  simple  fabrics  that  take  less 
time  and  trouble  than  ordinary,  and  increased  for  high-class 
goods  with  close  weft  count  of  fine  yarn.  The  same  applies 
also  to  special  mode  fabrics  with  striking  patterns  that  will 
be  difficult  to  sell  when  out  of  fashion,  and  therefore  the  maker 
must  protect  himself  by  imposing  an  extra  percentage. 
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The  item  of  percentage  addition  mentioned  in  the  first  part 
of  the  preceding  paragraph  varies  from  30-50  per  cent, 

3.  The  third  and  most  convenient  method  of  calculating  is 
that  employed  in  Belgium  and  a  few  other  places,  and  consists 
in  setting  down  the  cost  of  the  raw  material,  then  the  various 
£xed  payments  for  labour,  and  adding  to  the  product  a  certain 
sum  including  a  definite  rate  of  .profit  per  yard.  This  sum 
varies  according  as  the  goods  are  easy  or  difficult  to  produce, 
with  close  or  open  setting  and  coarse  or  fine  count  yarns. 
Moreover,  as  in  the  previous  method,  an  extra  percentage  is 
placed  on  mode  fabrics  that  are  hard  to  sell  when  the  fashion 
is  over,  and  the  extra  cost  of  patterns  must  also  be  taken  into 
consideration  in  such  cases. 

4.  In  the  fourth  method  the  finished  goods  are  carefully 
weighed  and  sold  by  weight,  as  is  now  generally  the  practice 
with  felted  fabrics  whether  woven  or  not. 

Up  to  about  thirty  years  ago  it  was  still  the  custom  in  some 
<;entres  to  sell  goods  on  the  basis  of  weight  exclusively,  irre- 
;spective  of  the  number  of  picks  and  count  of  yarn,  but  at  that  time 
competition  was  less  keen  and  profits  were  higher  than  at  present. 

•  A  curious  but  convenient  method  of  calculating  still  practised 
in  some  cases  is  the  following  : — 

The  cost  of  the  warp  and  weft  yarns  is  first  ascertained,  the 
finishing  is  set  down  at  twice  the  amount  of  cost,  and  finally 
.about  2d.  extra  is  added  on  each  1000  yds.  of  yarn  consumed. 
For  example,  in  the  case  of  a  yarn  running  15,000  yds.  to  the 
lb.  if  60  lb.  were  used  the  addition  on  this  score  would  be 
60  X  15  X  2  =  1800d.  =  £7  10s. 

The  method,  though  convenient,  is,  however,  far  from 
.accurate,  and  cannot  be  recommended  to  the  manufacturer  who 
■desires  to  perform  his  calculations  in  a  reliable  manner. 

Almost  every  manufacturer  has  an  independent  method  of 
working  out  these  calculations  of  total  cost,  and  each  believes 
his  system  the  only  reliable  one.  As  a  matter  of  fact  the 
method  of  calculation  is  immaterial  so  long  as  the  object  in 
view  is  attained,  namely,  to  make  a  profit  and  be  able  to 
compete  in  the  market. 
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Considerable  divergence  is  found  in  the  method  of  estimat- 
ing the  weight  of  raw  material  used  in  producing  a  given  fabric. 
One  maker  will  simply  multiply  together  the  number  of  warp 
ends,  length  of  each,  and  count  of  yarn,  and  add  a  percentage 
for  waste.  To  obtain  accurate  results  by  this  method  it  is 
necessary  to  first  ascertain  the  exact  count  of  the  yarn  from  a 
hank  before  beaming. 

Another  will  weigh  the  warp  as  it  comes  from  the  beaming 
machine,  in  which  case  the  weight  of  the  beam  must  be  known 
and  deducted  as  tare.  If  more  than  one  beam  is  used,  all 
should  be  numbered  and  their  tare  booked. 

A  third  will  weigh  the  warp  after  it  has  been  sized  and 
dried,  an  allowance  of  3-4  per  cent,  being  deducted  for  the  size. 

A  fourth  weighs  the  woven  and  dried  piece,  in  which  case 
4-5  per  cent,  is  allowed  for  waste  and  3-4  per  cent,  for  size. 

A  fifth  weighs  the  finished  cloth,  and  must  of  course  be 
acquainted  with  the  contraction  in  weaving  and  finishing.  This 
is  the  least  rehable  method  of  all,  the  best  being  the  second, 
namely,  weighing  the  beamed  warp  and  allowing  a  small 
percentage  for  waste  and  thrums.  As  a  rule,  for  the  sake  of 
convenience,  the  first  method  is  chosen,  the  weight  being 
reckoned  by  multiplying  the  length  of  the  warp  by  the  yarn 
number.  This  leads  to  frequent  errors,  owing  to  the  irregularity 
in  yarns  supposed  to  be  of  the  same  number  and  to  unequal 
tension  in  beaming,  the  result  being  that  the  measured  length 
is  greater  or  less  than  the  truth. 

In  the  present  depressed  state  of  the  textile  industry  when 
one  has  to  reckon  in  fractions  of  a  penny,  great  care  throughout 
the  working  of  calculations  is  essential.  True,  if  the  first 
method  be  adopted,  one  has  merely  to  accurately  ascertain  the 
yarn  number  by  examining  a  few  hanks  of  the  yarn  and  taking 
the  average,  since  three  or  four  different  thicknesses  are  often 
suppHed  by  the  spinner  as  one  and  the  same  count.  When 
the  weft  is  of  the  same  count  or  price  as  the  warp  yarn,  the 
method  No.  4  may  be  used,  an  allowance  being  deducted  for 
the  size  or  dressing,  and  an  addition  made  for  the  waste  in 
weaving. 
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In  the  fifth  method  an  error  may  easily  occur  in  connection 
with  the  percentage  to  be  allowed  for  in  respect  of  loss  in 
scouring,  milling,  raising  and  shearing. 

According  as  a  greater  or  smaller  addition  of  shoddy  is 
employed  in  woollen  fabrics,  so  will  the  shrinkage  vary  in  the 
finishing  process.  To  determine  the  amount  in  each  case  is 
an  easy  matter  by  weighing  the  pieces  before  and  after  finishing 
and  comparing  the  results. 

Variations  from  the  normal  will,  nevertheless,  continue  to 
occur,  according  as  one  or  other  of  the  pieces  has  been 
differently  treated  in  the  milling  process  (kept  too  dry),  or 
carded  too  vigorously  in  raising. 

In  the  following  hnes  the  first-named  method  of  calculation 
has  been  adopted  for  determining  the  weight  of  the  warps. 

So  far  as  concerns  the  length  of  the  goods  there  are  three 
different  lengths  in  question  : — 

(1)  The  length  of  the  beamed  warp  which  applies  to  the 
warp  yarn  only. 

(2)  The  length  of  the  web  as  it  issues  from  the  loom,  this 
being  a  criterion  of  the  weft  yarn  exclusively. 

(3)  The  length  of  the  finished  piece  which  is  then  employed 
as  a  divisor  for  ascertaining  the  cost  of  finishing  and  dyeing, 
as  also  the  price  per  yard. 

As  the  unit  of  warp  length  we  will  take  100  yds.,  since  this 
will  give  enough  for  2  pieces  of  cloth.  It  has  already  been 
repeatedly  stated  that  the  warp  contraction  in  the  loom  is 
influenced  by  so  many  factors  as  to  absolutely  preclude  the 
establishment  of  a  fixed  standard ;  consequently  the  manu- 
facturer must  ascertain  the  percentage  of  contraction  in  the 
loom  and  in  finishing  separately  for  each  class  of  fabric,  if  his 
calculations  are  to  lay  any  claim  to  accuracy. 

Furthermore,  the  calculation  will  have  to  be  modified  ac- 
cording as  the  work  is  of  a  simple  or  complex  character.  Thus, 
if  we  have  to  deal  with  the  purchase  of  wool,  scouring,  spinning, 
weaving,  finishing  and  dyeing,  we  might  extend  the  calculation 
over  the  whole  ;  but  as  this  would  unnecessarily  complicate 
matters,  it  is  preferable  to  book  each  operation  to  a  separate 
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account,  the  more  so  as  this  method  affords  a  more  rehable 
control.    Let  us  take,  for  example,  the  spinning  account. 

Here  we  have  first  to  do  with  the  wool  itself,  then  the  out- 
lay for  sorting,  cleaning,  opening,  carding  and  spinning  ;  next 
the  supervising  staff,  then  the  total  amount  of  wool-softening 
and  lubricating  oil,  card  furniture,  coal  for  fuel  and  heating, 
taxes,  fire  and  other  insurances,  sick  fund,  etc.,  etc.,  and 
determine  at  the  year's  end  how  much  yarn  has  been  worked 
up.  In  the  same  manner,  separate  accounts  may  be  kept  for 
warp  beaming,  sizing  and  drying,  weaving,  nopping  and  re- 
pairing, washing,  milling,  raising,  drying,  shearing,  pressing 
and  steaming,  carbonising  and  dyeing. 

If,  at  the  end  of  the  year,  it  is  found  that  one  or  other 
operation  is  attended  with  too  much  expense,  one  knows  at 
least  where  alteration  is  necessary,  whereas  if  the  whole  be 
booked  together  it  is  a  difficult  matter  to  say  where  any 
economy  can  be  effected. 

By  proceeding  on  the  same  lines  it  is  easy  to  find  the 
outlay  on  labour  and  the  sundries  appertaining  thereto,  also 
the  general  expenses,  etc.,  so  that  the  actual  work  of  calculation 
can  be  based  on  reliable  data. 

In  the  following  examples  we  will  first  consider  several 
instances  where  all  the  operations,  except  carbonising  and 
dyeing  are  carried  out  on  the  premises,  and  these  will  be 
succeeded  by  others  wherein  everything  except  nopping  and 
stopping  is  done  by  contract. 


SECTION  III.  {Continued). 


CHAPTEE  III. 

EXAMPLES  OF  SEVERAL  METHODS  OF  CALCULATING. 

Example  1. — This  calculation  relates  to  a  good  quality,  2-shaft 
piece-dyed  woollen  fabric,  or  ordinary  cloth  weave  on  the 
subjoined  data  : — 

Weave,  plain  (Fig.  24). 

Number  of  warp  ends,  2800. 

Number  of  selvage  ends,  16  x  2  =  32  in  all. 

Width  of  unfinished  cloth,  80  ins.  between  selvages. 

Reed,  17^  two-end  dents  per  inch. 

Warp  length,  100  yds.  for  2  pieces  of  cloth. 

Number  of  picks,  471  per  inch. 

■!□■□ 

Fig.  24. 

Warp  yarn.  No.  13,  at  2s.  4d.  per  lb. 

Weft  yarn.  No.  13,  at  2s.  Id.  per  lb. 

Weft  contraction  in  the  loom,  5  per  cent. 

Woollen  selvage  yarn.  No.  11/2's,  lid.  per  lb. 

Total  loss  of  material  in  beaming  and  weaving,  4  per  cent. 

Longitudinal  shrinkage  in  weaving,  8  per  cent. 

Shrinkage  in  washing  and  milling,  20  per  cent,  of  the 
unfinished  cloth. 

Loss  of  weight  in  finishing,  22  per  cent. 

Cash  outlay  for  beaming,  sizing  and  drying,  J^-d.  per  1000  yds. 

Add  120  per  cent,  for  salaries,  repairs  and  wear  of  machinery, 
rent,  size,  steam  and  power. 

Cost  of  tying  up,  including  wear  and  tear  of  harness,  |d.  per 
100  ends. 

Weaving,  l|d.  for  simple  cloth. 

Add  50  per  cent,  for  salaries  of  manager,  designer,  foremen, 
etc.,  repairs,  machine  parts,  rent,  light  and  power. 
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Cost  of  nopping  and  mending  the  two  pieces,  5s. 

Add  33^-  per  cent,  for  foreman,  examiner,  fire,  sewing  silk,  etc. 

Cost  of  finishing,  3^d.  per  yard. 

Add  50  per  cent,  for  steam,  water,  soda,  soap, raising  cards,  etc. 
Cost  of  carbonising,  neutrahsing  and  rinsing,  7s.  for  the  two 
pieces. 

Cost  of  dyeing,  l^d.  per  lb. 
Other  additions  are  : — 

For  delayed  payment  by  customers,  2  per  cent. 
For  agents  and  commission  only  1  per  cent.,  the  goods  being 
ordinary  current  wares. 
Samples,  1  per  cent. 

Interest  on  cost  of  material  during  manufacture,  2  per  cent. 
For  sudden  increase  of  price  in  raw  material,  2  per  cent. 
For  defective  pieces,  ^  per  cent. 
For  over  measure,  h  per  cent. 

For  banker's  discount  and  charges,  loss  in  exchange,  fire  and 
other  insurances,  sick  fund,  general  and  petty  expenses,  5  per  cent. 
Freight  and  packing,  1  per  cent. 

For  profit  6  per  cent,  only,  the  goods  being  of  ordinary  quality. 
For  discount  to  customers,  6  per  cent. 

In  this  example  we  have  2800  warp  ends  of  100  yds.,  or  a 
total  length  of  280,000  yds.  of  warp. 

The  yarn  being  No.  13  count,  the  total  weight  will  be 
280,000  -  (560  X  13)  =  S8h  lb.,  and,  as  the  price  is  2s.  4d.  per 
lb.,  the  total  cost  will  be  38|  x  2s.  4d.  =  £4  9s. 

The  selvage  threads  are  32  in  number,  and  as  for  this  class 
of  fabric  they  must  be  cut  somewhat  longer  than  the  warp,  we 
will  allow  a  margin  of  2  yds.  on  each,  so  that  the  total  length 
required  will  be  32  x  102  =  3264  yds.  This  yarn  being  No. 
11/2's  or  5|  singles,  the  weight  required  will  be  3264^(560  x  51) 
=  IfV  lb.,  which,  at  the  rate  of  lid.  per  lb.,  amounts  to  ll^d. 
for  the  two  pieces.  The  cloth  is  to  contain  47^  picks  per  inch, 
but,  as  the  warp  contraction  in  the  loom  amounts  to  8  per  cent., 
the  net  length  issuing  from  the  loom  will  be  only  92  yds.,  so  that 
the  total  number  of  picks  inserted  will  be  47^  x  36  x  92  =  157,320. 
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The  cloth  is  80  ins.  between  selvages  in  the  loom,  or  81  ins. 
in  all ;  consequently  the  157,320  picks  will  have  a  total  length 
of  353,970  yds.  The  yarn  being  No.  13,  the  weight  of  these 
353,970  yds.  will  be  353,970  ^  (560  x  13)  =  48|  lb.,  which, 
at  2s.  Id.  per  lb.,  amounts  to  £5  Is.  3d. 

The  cash  expenditure  on  beaming,  sizing  and  drying  is 
xVi-  per  1000  yds.  of  warp,  so  that  the  cost  of  beaming,  etc., 
our  280,000  yds.  of  warp  will  be  Is.  6d.  To  this  must  be 
added  120  per  cent,  for  sundries,  i.e.,  Is.  9d. 

Tying  up  costs  fd.  per  100  ends,  or  Is.  6d.  for  the  whole 
2800  ends. 

The  cash  outlay  for  weaving  this  class  of  goods  is  l^d.  per 
1000  picks,  or  a  total  of  16s.  4d.  for  the  157,320  picks.  This 
■sum,  as  already  mentioned,  must  be  augmented  by  50  per  cent., 
■or  8s.  2d. 

For  nopping  and  mending  we  can  only  in  this  case  count 
■5s.  for  the  two  pieces,  with  an  addition  of  40  per  cent.,  or  2s., 
for  the  overlooker,  etc. 

Finishing  costs  3|d.  per  yd.  for  finished  cloth,  which,  al- 
lowing 20  per  cent,  for  shrinkage  in  washing  and  milling,  will 
be  73"6  yds.,  the  cost  working  out  to  £1  Os.  9d.  This  in  turn 
must  be  augmented  by  50  per  cent,  for  sundries,  namely, 
10s.  44d. 

Carbonising,  neutralising  and  rinsing  cost  7s.  for  the  two 
pieces. 

Black  dyeing,  according  to  the  price  quoted  above,  costs 
l^d.  per  lb.  It,  therefore,  remains  to  ascertain  the  weight  of 
the  finished  cloth. 

Now  the  warp  yarn  weighs   ....  38^  lb. 

weft        ,,  .        .        .        .  48|  lb. 

and  the  selvage      ,,  .        .        .        .  IxVlb. 

Together        .        .  88fVlb- 
Since  the  goods  lose  22  per  cent,  in  washing  and  milling, 
the  loss  will  amount  to  (22  x  88fV)      100  =  19tV  lb.,  which 
will  leave  68|  lb.  as  the  net  weight.    The  cost  of  dyeing  will, 
therefore,  be  68f  x  1|  =  10s.  9d. 
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Our  calculation  may  now  be  tabulated  as  follows  : — 


£ 

s. 

d. 

Cost  of  warp  yarn  ..... 

4 

9 

0 

Allowance  for  loss,  4  per  cent. 

0 

o 

r* 

o 

Cost  of  weft  ...... 

5 

1 

3 

Loss,  4  per  cent.  ..... 

0 

4 

0 

Cost  of  selvage  yarn  ... 

0 

0 

Cost  of  beaming  ..... 

0 

1 

6 

Add.  for  sundries,  120  per  cent. 

n 

w 

1 

X 

Q 
V 

T'vinp'  uT) 

...... 

0 

1 

6 

Cost  of  weaving  ..... 

0 

16 

4 

Add  for  sundries,  50  per  cent.  . 

0 

8 

2 

topping  and  mending  .... 

0 

5 

0 

Add  for  sundries,  40  per  cent.  . 

0 

2 

0 

Finishing  ...... 

1 

0 

9 

Add  for  sundries,  50  per  cent.  . 

0 

10 

4i 

2 

Carbonising,  etc.  ..... 

0 

7 

0 

Dveinff  ....... 

J      O  ••••••• 

0 

10 

9 

Total  . 

14 

3 

10 

We  have  further  to  add  : — 

For  delays  in  settlement,  2  per  cent. 

.0 

5 

8 

Agents  and  commission,  1  per  cent.  . 

0 

A 

10 

Cost  of  samples,  ^  per  cent.     .        .  . 

n 
u 

A. 
rr 

Tir^GG  r\T   1  n Avpa  t".  An  inp  f.ov^iti  1  rinvincr  iTia.Tin  — 
J_iUbo  Ui    illLtJltJou  ULl   illajuolidi  Lll-Lllii^  Illclilxu. 

facture,  2  per  cent.  .... 

0 

5 

8 

Provision  for  sudden  rise  in  materials,  2 

per  cent.  ..... 

0 

5 

8 

Provision  for  defective  pieces,  ^  per  cent.  . 

0 

0 

4 

Provision  for  over  measure,  i  per  cent. 

0 

1 

5 

Banker's  discount,  charges,  etc.,  5  per  cent. 

0 

14 

3 

Freight  and  packing,  1  per  cent.       .      •  . 

0 

1 

5 

Profit,  6  per  cent.  .        .        .        .  . 

0 

17 

0 

Total  . 

16 

18 

5 

Now  the  purchaser  as  a  rule  demands  6  per  cent,  discount. 
Some  manufacturers  reckon  this  percentage  on  the  material, 
labour  and  sundries,  in  this  case  £14  3s.  lOd. ;  but  this  system 
is  erroneous,  the  6  per  cent,  being  deducted  from  the  full 
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amount  of  the  invoice  and  not  from  merely  a  portion  of  same. 
If  we  reckon  the  6  per  cent,  on  the  total  figure  obtained  above, 
viz.,  £16  18s.  5d.,  we  get  £l  Os.  5d.,  which  makes  up  the  grand 
total  to  £17  18s.  lOd.  This  sum  divided  among  73"6  yds.,  the 
net  measurement  of  the  two  pieces,  works  out  to  4s.  lOid.  per 
yd.  We  can,  therefore,  sell  the  cloth  at  4s.  10 jd-  per  yd.,  less 
6  per  cent,  discount. 

If  the  details  of  this  calculation  be  set  out  in  accordance 
with  the  second  system  referred  to  above,  we  have  the  following 
tabular  statement : — • 


3J 

s. 

Ct. 

Cost  of  warp  varn  . 

4 

9 

0 

Allowance  for  loss  ..... 

0 

3 

6 

Cost  of  weft  ...... 

5 

1 

3 

Allowance  for  loss  ..... 

0 

4 

0 

Cost  of  selvage  yarn  .... 

0 

0 

11^! 

Cash  outlay  for  beaming,  sizing,  etc. 

0 

1 

6 

,,        ,,      tying  up . 

0 

1 

6 

,,      weaving  .... 

U 

lb 

A 

4: 

0 

5 

0 

,,        ,,      finishing  .... 

1 

0 

9 

,,      carbonising,  etc. 

0 

7 

0 

,,      dyeing  .... 

0 

10 

9 

Total  cash  outlay  . 

13 

1 

For  the  additions  we  have  : — 

For  beaming,  sizing,  etc. 

0 

1 

9 

,,   weaving  ...... 

0 

8 

2 

,,   nopping,  etc.  ..... 

0 

2 

0 

,,   finishing  ...... 

0 

10 

4i 

Apart  from  profit  and  discount,  the  other 

additions  amount  to  IS-f  per  cent.,  or 

1 

17 

7 

2 

19 

101 

The  cash  outlay  amounts  to  . 

13 

1 

,,    additions  to     ....  . 

2 

19 

m 

,,    profit  to  . 

0 

17 

0 

,,    discount  to      ....  . 

1 

0 

5 

Total  .... 

17 

18 

10 
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Hence,  apart  from  direct  cash  outlay,  we  have  to  reckon :  — 

For  additions  f  2  19  lOi 

„   profit  0  17  0 

,,   discount  .       .        .        .       .        .10  5 

Together  .  .  .  .  £4  17  3| 
Some  few  manufacturers  reckon  only  the  percentage  ad- 
ditions according  to  the  second  method,  whilst  others  calculate 
these  additions  with  the  profit  and  discount,  and  extract  a  certain 
percentage  as  the  total  addition  to  the  cost.  If  we  take  this 
latter  method,  the  position  is  stated  in  the  following  manner  : — 

Assuming  that  £13  Is.  6  |d.  has  to  be  augmented  by£4: 17s. 3|d. 
for  additions,  profit  and  discount,  then  £1  will  require  an  addi- 
tion of  £4  17s.  3id.  X  100  ^  £13  Is.  Q^d.  =  37-2  per  cent. 

Hence,  in  calculating  by  the  second  method,  the  cost  of 
material  and  cash  outlay  for  labour  would  have  to  be  augmented 
by  37" 2  per  cent.,  including  profit  and  discount. 

Mention  has  been  made  of  a  third  method  of  calculation, 
wherein  the  cost  of  materials  and  labour  being  determined,  the 
additions,  profit  and  discount  are  worked  out  at  so  much  per 
yard.  This  is  effected  in  the  following  manner,  taking  the 
above  data  as  a  basis  : — 

In  addition  to  the  direct  expenditure  we  have  the  sum  of 
£4  17s.  3|d.  for  extras,  profit  and  discount  on  the  two  pieces, 
together  measuring  73*6  yds.  This  is  at  the  rate  of  Is.  4d.  per 
yd.,  which  would  have  to  be  added  to  the  cost  of  materials  and 
labour  in  calculating  by  the  third  method. 

The  fourth  method,  already  alluded  to,  will  be  disregarded 
as  too  simple  and  unreliable. 

Example  2. — Calculating  a  high-class  piece-dyed  wool 
satin  (weave  shown  in  Fig.  25),  from  the  following  data  : — 

Number  of  warp  ends,  7200. 

Breadth  in  loom,  72  ins.  between  selvages. 

Eeed,  20  five-end  dents  per  inch. 

Number  of  selvage  threads,  20  x  2  =  40  ends. 

Number  of  picks  per  inch,  56. 

Warp  woollen  yarn,  No.  18|,  at  2s.  4d.  per  lb. 

Weft  woollen  yarn.  No.  16,  at  2s.  3d.  per  lb. 
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Selvage  yarn,  No.  11/2's,  at  lid.  per  lb. 

Weft  contraction  in  the  loom,  5  per  cent. 

Loss  of  warp  and  weft  in  beaming  and  weaving  respectively, 
5  per  cent. 

Warp  contraction  in  the  loom,  6  per  cent. 

Shrinkage  in  washing  and  milling,  12  per  cent,  of  the  web. 

Loss  of  weight  in  finishing,  20  per  cent. 

Cash  outlay  for  labour  in  beaming,  sizing,  drying,  etc,  yVd- 
per  1000  yards  of  yarn. 

Add  for  overlooker,  size,  steam  power,  rent,  etc.,  120  per  cent. 

Tying  up,  |d.  per  100  ends. 

Weaving,  Ifd.  per  1000  picks. 

Add  for  salaries,  machine  parts,  repairs,  light,  fire,  etc., 
66f  per  cent. 

Nopping  and  mending,  8s.  for  the  two  pieces. 

Add  for  overlooker,  examiner,  light,  etc.,  40  per  cent. 

Pig.  25. 

Finishing,  3fd.  per  yard  finished  cloth. 
Add  for  salary,  power,  steam,  water,  soap,  soda,  card 
furniture,  etc.,  50  per  cent. 

Carbonising,  neutrahsing  and  rinsing,  7s.  for  two  pieces. 

Dyeing,  l|d.  per  lb. 

Special  contingencies  : — 

For  delay  in  payment,  2  per  cent. 

Agents  and  commission,  1  per  cent. 

Samples,  h  per  cent. 

Loss  of  interest  on  cost  of  material  during  manufacture,  2 
per  cent. 

Eventual  sudden  rise  in  cost  of  materials,  2  per  cent. 
Defective  pieces,  ^  per  cent. 
Over  measure,  |  per  cent. 

Banker's  discount  and  charges,  loss  in  exchange,  fire  and  other 
insurances,  sick  fund,  general  and  petty  expenses,  5  per  cent. 
Freight  and  packing,  1  per  cent. 
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Profit,  7  per  cent. 

Discount  to  customers,  6  per  cent. 

In  the  warp  we  have  7200  ends,  each  of  100  yds.,  or  a 
total  of  720,000  yds.  The  yarn  is  No.  18|  or  10,360  yds.  per 
lb.,  so  that  720,000  yds.  will  weigh  69i  lb.,  which  at  2s.  4d. 
per  lb.  will  cost  £8  2s.  2d. 

The  selvage  threads  are  20  x  2  =  40  in  number,  and  as  each 
measures  102  yds.,  the  whole  will  measure  102  x  40  =  4080  yds. 
The  yarn  is  No.  11/2's  or  No.  5|  singles,  running  3080  yds. 
to  the  lb.,  so  that  the  4080  yds.  weigh  lyV  lb.  and  cost  at  lid. 
per  lb.  Is.  2d.  The  weaver  has  to  insert  56  picks  per  inch  or 
2016  per  yard,  and  as  the  contraction  in  the  loom  is  6  per 
cent.,  the  net  length  of  the  web  will  be  94  yds.,  which  will 
therefore  contain  189,504  picks. 

Each  pick  measures  72  ins.  +  2  ins.  for  selvage,  together 

74  X  189504 

74  ins.,  so  that  the  189,504  picks  will  consume  ^  

=  389536  yds.    The  weft  contraction  being  5  per  cent,  in 

the  loom,  the  above  amount  will  be  only  95  per  cent,  of 

the  required  amount  of  weft  yarn  which  will  therefore  be 

389536  X  100  , 

 —   =  410037  yds. 

95 

As  mentioned  above,  the  weft  yarn  is  No.  16  and  therefore 
runs  8960  yds.  to  the  lb. ;  consequently  the  410,037  yds.  weigh 
45|  lbs.,  and  cost,  at  2s.  3d.  per  lb.,  45f  x  2s.  3d.  =  £5  Is.  4d. 

The  cash  expended  on  labour  for  beaming,  sizing,  drying,  etc., 
is  yV^.  per  1000  yds.  of  warp  yarn,  which  for  the  720,000  yds. 
of  warp  make  3s.  9d.  Tying  up  costs  |d.  per  100  ends,  or  for 
the  7200  ends  3s.  9d. 

Weaving  this  fabric  costs  at  the  rate  of  Ifd.  per  1000  picks, 
which  for  the  189,504  picks  in  question  amounts  to  £l  Is.  9d. 

For  nopping  and  mending  we  calculated  on  8s.  for  the 
two  pieces.  Finishing  costs  3-|d.  per  yd.  final  measurement 
and  since  the  web  measures  94  yds.  and  loses  12  per  cent,  in 
washing  and  milling,  the  net  length  of  the  cloth  is  82f  yds., 
the  cost  of  finishing  which  is  £1  3s.  4d. 

For  carbonising,  neutralising  and  rinsing  the  outlay  on  the 
two  pieces  is  7s. 
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Dyeing  in  this  case  costs  Ifd.  per  lb. 

Weight  of  warp  yarn.        .  .  69i  lb. 

selvages    .        .  .  lj\  „ 

weft        .        .  .  45f  „ 

116 A  lb. 

The  loss  in  weight,  however,  during  washing,  milling  and 

20  X 116—— 

finishing  is  20  per  cent.,  or  on  116f ^  lb.  =  =  23j%  lb., 

which  leaves  a  net  weight  of  116y'o  -  23y%  =  93^  lb.  At  Ip. 
per  lb.  this  gives  14s.  8d. 

The  calculations  may  be  tabulated  as  under  : — 


£ 

s. 

d. 

Cost  of  warp  ..... 

8 

2 

2 

Loss  in  beaming  and  weaving,  4  per  cent. 

0 

6 

6 

Cost  of  selvage  yarn  .... 

0 

1 

2 

Cost  of  weft  yarn  ..... 

5 

1 

4 

Weft  contraction  in  the  loom,  4  per  cent. 

0 

4 

0 

Paid  out  for  beaming,  sizing,  etc.  . 

0 

3 

9 

Add  120  per  cent  

0 

4 

7 

Tying  up  

0 

3 

9 

Weaving  ...... 

1 

1 

9 

Add  66f  per  cent.  .... 

0 

14 

6 

Nopping  and  mending  .... 

0 

8 

0 

Add  40  per  cent.  ..... 

0 

3 

3 

Finishing  ...... 

1 

3 

4 

Add  50  per  cent.  ..... 

0 

11 

8 

Carbonising,  etc.  ..... 

0 

7 

0 

Dyeing  

0 

14 

8 

Total  cash  outlay  for  material,  labour,  etc. 

19 

11 

5 

Including  profit  but  not  discount,  this  has 

to  be  augmented  by  20|  per  cent.  . 

4 

1 

7 

Together 

23 

13 

0 

On  adding  6  per  cent,  for  discount  we 

obtain  ...... 

1 

8 

4 

£25    1  4 
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Thus  our  82f  yds.  of  finished  cloth  can  be  sold  at 
£25  Is.  4d.  -^  82f  =  6s.  Id.  per  yd.,  less  6  per  cent,  discount. 

In  this  case,  and  in  those  following,  the  second  and  third 
systems  of  calculating  will  be  omitted. 

Example  3. — Calculation  of  an  ordinary  Eskimo  fabric 
(weave  shown  in  Fig.  26)  from  the  subjoined  data  : — 

Number  of  warp  ends,  4500. 

Breadth  of  web  between  selvages,  80  ins. 

Reed,  18f  three-ends  dents  per  inch. 

Number  of  selvage  threads,  2  x  20  =  40. 

Length  of  warp,  100  yds.  for  two  pieces  of  cloth. 

Weft  count,  82-1  picks  per  inch  (55  face  and  27i  back  weft). 


Fig.  26. 

Warp  yarn.  No.  IIA,  at  2s.  2d.  per  lb. 
Face  weft,  No.  14,    ,,  Is.  9d.  ,, 
Back  weft,  No.  4,      ,,       6d.  ,, 
Weft  ratio,  2  picks  of  face  to  1  of  back. 
Selvage  yarn,  No.  11/2's,  at  lid.  per  lb. 
Weft  contraction  in  the  loom,  5  per  cent. 
Loss  of  warp  and  face  weft  in  beaming  and  weaving  re- 
spectively, 4  per  cent. 

Loss  of  back  weft  in  weaving,  6  per  cent. 

Warp  contraction  in  the  loom,  7  per  cent. 

Shrinkage  in  milling  and  finishing,  14  per  cent. 

Loss  of  weight  in  finishing,  28  per  cent. 

Cost  of  sizing,  beaming,  drying,  jj-d.  per  1000  yds. 

Add  120  per  cent.     (See  Example  1.) 
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Tying  up,  fd.  per  100  ends. 

Cost  of  weaving,  Ifd.  per  1000  picks. 

Add  66f  per  cent.     (See  Example  1.) 

Nopping  and  mending,  10s.  for  the  two  pieces. 

Add  40  per  cent.     (See  Example  1.) 

Finishing,  S^d.  per  yd.  of  net  measurement. 

Add  50  per  cent.    (See  Example  1.) 

Carbonising,  neutralising  and  rinsing,  7s.  per  two  pieces. 
Dyeing,  Ifd.  per  lb.  final  weight. 

To  these  come  the  other  additions  specified  in  Example  2. 

The  warp  containing  4500  ends  of  100  yds.  each,  the  total 
length  of  warp  yarn  will  be  450,000  yds.  Since  the  yarn  is 
No.  14i,  running  8120  yds.  to  the  lb.,  the  total  weight  required 
will  be  450000  H-  8120  =  55|  lb.,  and  the  cost  at  2s.  2d.  per 
lb.  =  £6  Os.  3d. 

The  number  of  picks  per  inch  is  82 1,  of  which  55  are  face 
weft  and  27i  back  weft.  The  number  of  face  picks  per  yd. 
will,  therefore,  be  55  x  36  =  1980. 

Since  the  warp  contracts  by  7  per  cent,  in  weaving,  the 

web  will  only  measure  93  yds.,  and,  consequently,  the  total 

number  of  face  picks  for  that  length  will  be  1980  x  93  =  184140. 

The  length  of  each  pick  is  80  ins.  +  2  ins.  for  selvages  =  82  ins., 

and,  therefore,  the  184,140  picks  will  measure  419,430  yds. 

However,  since  the  weft  contracts  5  per  cent,  in  weaving,  this 

quantity  is  only  95  per  cent,  of  the  total,  which  will,  therefore,  be- 

419430  X  100     ,,,,,,  -, 
 ^   441505  yds. 

The  face  weft  is  No.  14  yarn,  running  7840  yds.  to  the  lb.,, 
so  that  441,505  yds.  will  weigh  58|  lb.,  which,  at  Is.  9d.  per 
lb.,  will  cost  £5  2s.  lOd. 

Since  there  are  2  face  picks  to  each  back  pick,  the  latter 
will  only  require  half  the  length  of  the  yarn  consumed  by  the 
former,  or  220,752  yds.  The  yarn  being  No.  4  has  2240  yds. 
to  the  lb.,  and  the  weight  required  is,  therefore,  984  lb.,  which,, 
at  6d.  per  lb.,  will  cost  £2  9s.  3d. 

The  cost  of  selvage  yarn  is  the  same  as  in  the  preceding; 
example,  viz.,  Is.  2d. 
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The  cost  of  sizing,  drying  and  beaming  is  yVd.  per  1000  yds. 
of  warp,  i.e.,  442  x  y^d.  =  2s.  4d. 

Tying  up  costs  fd.  per  100  warp  ends,  so  that  the  4500 
ends  will  cost  on  this  account  45  x  fd.  ==  2s.  4d. 

The  price  paid  for  weaving  is  Ifd.  per  100  picks  ;  conse- 
quently the  184,140  face  picks  and  92,070  back  picks  =  276,210 
together  will  cost  276-2  x  l|d.  =  f  1  17s.  5d. 

Nopping  and  mending  cost  10s.  per  two  pieces. 

Finishing  costs  3^d.  per  yd.  of  finished  length.  The  web 
measuring  93  yds.,  the  allowance  of  14  per  cent,  for  shrinkage 
and  milling  and  finishing  reduces  the  length  to  80  yds.  =  £l  3s.  4d. 

Carbonising,  etc.  =  7s.  per  two  pieces. 

Dyeing  costs  Ifd.  per  lb.  of  final  weight. 


The  warp  weighs    .....  55^  lb. 

,,   face  weft  weighs      ....  58f  ,, 

„    back   „        „          ....  98i  ,, 

,,    selvage         ,,          ....  Its,, 

Together  ....  2Uj\lh. 


The  allowance  for  loss  of  weight  in  milling  is  28  per  cent., 
so  that  the  net  weight  will  be  154  lb.  The  cost  of  dyeing  will, 
therefore,  be  154  x  l|d.  =  £1  4s.  2d. 


Tabulated,  the  calculation  is  as  follows  : — 


£ 

s. 

d. 

Cost  of  warp  yarn 

6 

0 

3 

Loss,  4  per  cent.  .... 

0 

4 

10 

Cost  of  face  weft  .... 

5 

2 

10 

Loss,  4  per  cent.  .... 

0 

4 

2 

Cost  of  back  weft  .... 

2 

9 

3 

Loss,  6  per  cent.  .... 

0 

3 

0 

Cost  of  selvage  .... 

.  0 

1 

2 

,,    sizing  and  beaming  . 

0 

2 

4 

Add  120  per  cent. 

.  0 

2 

10 

Tying  up  

0 

2 

4 

Weaving  ..... 

.  1 

17 

5 

Carried  forward 

.  16 

10 

5 
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£ 

s. 

d. 

Brought  forward 

16 

10 

5 

Add  66f  per  cent.         .        .  ... 

1 

5 

0 

Nopping  and  mending  .        .        .  . 

0 

10 

0 

Add  40  per  cent.  .        .        .        .  . 

0 

4 

0 

Finishing 

Q 
O 

A 

Add  50  per  cent.  ..... 

0 

11 

8 

Carbonising,  etc.  ..... 

0 

7 

0 

xyytiing  ...... 

1 

4: 

o 

Cost  of  material,  labour  and  additions 

21 

15 

7 

To  this  must  be  added,  including  profit 

but  not  discount,  19|  per  cent 

4 

6 

5 

Together 

26 

2 

0 

On  adding  6  per  cent,  for  discount 

1 

11 

4 

The  total  price  is  . 

27 

13 

4 

□□□□■□■□□□□□■■■a 

□□□□■■■□□□□□■□■n 
■□□□□□■■■□□□□□■a 


Fig.  27. 


Since  the  cloth  measures  80  yds.,  the  selHng  price  per  yd. 
works  out  at  £27  13s.  4d.  -f-  80  =  6s.  lid.  per  yd.,  less  6  per 
cent,  discount. 

Example  4. — Calculation  of  a  rough  Cheviot  with  woollen 
back  warp  (weave,  see  Fig.  27)  from  the  following  data  : — 
Number  of  face  warp  ends  of  Cheviot  yarn,  2970. 
Number  of  back  warp  ends  of  woollen  yarn,  2970. 
Width  in  loom  between  selvages,  72  ins. 
Eeed,  13f  six-end  dents  per  inch. 
Length  of  warp,  100  yds.  for  two  pieces. 
Selvage  threads,  2  x  50  Cheviot  =  100. 
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Number  of  picks  per  inch,  50. 
Count  of  face  warp,  No.  39/2's,  at  Is.  lOd.  per  lb. 
Count  of  back  warp,  No.  21/2's,  at  Is.  per  lb. 
Weft  Cheviot,  No.  39/2's,  at  Is.  9d.  per  lb. 
Contraction  in  loom,  8  per  cent. 

Loss  on  Cheviot  yarn  in  beaming  and  weaving,  4  per  cent. 

Loss  on  woollen  yarn  in  beaming  and  weaving,  5  per  cent. 

Shrinkage  in  milhng,  8  per  cent,  of  web  dimensions. 

Loss  of  weight  milling,  15  per  cent. 

Beaming  and  sizing,  jV^.  per  100  ends. 

Tying  up,  f  d.  per  lOO'  ends. 

Weaving,  l^d.  per  1000  picks. 

Nopping  and  mending,  7s.  for  the  two  pieces. 

Finishing,  2^d.  per  yard. 

Carbonising,  etc.,  7s.  for  two  pieces. 

Dyeing,  2|d.  per  lb.  net  weight. 

The  other  additions  include  : — 

For  delayed  payments  by  customers,  2  per  cent. 

Agents  and  commission,  2  per  cent. 

Samples,  1  per  cent. 

Loss  of  interest  on  material  during  manufacture,  2  per  cent. 
Margin  for  rise  of  material  in  price,  2  per  cent. 
Margin  for  defective  pieces,  l  per  cent. 
Margin  for  over  measure,  |  per  cent. 

Banker's  discount  and  charges,  loss  in  exchange,  fire  and 
other  insurances,  sick  fund,  general  and  petty  expenses,  5  per 
cent. 

Freight  and  packing,  1  per  cent. 

Profit,  7  per  cent. 

Discount  to  customers,  6  per  cent. 

There  are  2970  ends  of  face  or  Cheviot  warps,  and  100  of 
similar  material  for  the  selvages,  i.e.,  3070  ends  together,  each 
100  yds.  long  or  307,000  yds.  of  face  warp.  The  yarn  is 
No.  39/2's  =  No.  19^  singles,  which  at  10,920  yds.  to  the  lb. 
gives  a  weight  of  28^  lb.  The  cost  at  Is.  lOd.  per  lb.  is  therefore 
£2  lis.  9d. 

In  the  back  warp  are  2970  ends  of  100  yds.  or  297,000  yds. 
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The  yarn  being  No.  21/2's  or  11^  singles  goes  6440  yds.  to  the 
lb.,  and  the  297,000  yds.  weigh  46  lb.,  which  at  Is.  per  lb.  gives 
46s.  as  the  cost  of  the  back  warp. 

The  weft  count  is  50  picks  per  inch,  and  since  the  web  is 
92  per  cent,  of  the  warp  length  (the  contraction  being  8  per 
cent),  there  will  be  in  the  92  yds.  of  cloth  50  x  36  x  92  =  165600 
picks. 

The  width  of  the  cloth  in  the  loom  is  72  ins.  +  2  ins. 
(selvage)  =  74  ins.,  and  hence  the  length  of  weft  yarn  will  be 
165600  X  74  ins.  =  340400  yds. ;  but  as  the  weft  contraction 
in  the  loom  is  5  per  cent,  the  total  length  of  weft  required 

will  be2*°*°°^°  =  358315  yds. 

95 

This  yarn  is  No.  39/2's  =  19^  singles,  running  10920  yds. 
per  lb.,  and  therefore  358,315  yds.  weigh  33  lb.,  which  at  Is.  9d. 
per  lb.  gives  £2  17s.  9d.  as  the  cost  of  the  weft. 

Sizing,  drying  and  beaming  cost  xod.  per  1000  yds.  of  warp 

604000  X 

yarn,  i.e.,  307000  +  297000  =  =  3s.  2d. 

1000 

Tying  up  costs  |d.  per  100  ends,  there  being  two  kinds  of 
warp,  hence  the  6040  ends  cost  Ss.  9d. 

Weaving  costs  iJd.  per  1000  picks,  or  for  165600  picks 
£1  Os.  9d. 

For  nopping  and  mending  the  two  pieces  the  cost  is  7s. 
Finishing  is  2^d.  per  yard  of  finished  cloth.    The  web 
shrinks  8  per  cent,  in  milling,  and  therefore  the  92  yds.  are 
reduced  to  84f  yds.  =  15s.  lOd. 

The  cost  of  carbonising,  etc.,  is  7s.  the  two  pieces. 
Dyeing  costs  2^d.  per  lb.  of  net  weight. 
Now,  the  Cheviot  warp  weighs  .        .        .    28^  lb. 
,,  back        ,,  .        .        .46  ,, 

weft         „        ,,      .        .        .    33  ., 


lOli  lbs. 

But  as  the  goods  lose  15  per  cent,  in  washing  and  milling, 
the  net  weight  is  reduced  to  91  lb.,  which  at  2|d.  per  lb.  gives 
17s.  Id.  as  the  cost  of  dyeing. 
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The  calculation  may  therefore  be  grouped  as  follows  : — 


£ 

s. 

d. 

Cost  of  Cheviot  warp  yarn 

2 

11 

9 

Loss,  3  per  cent.  ..... 

0 

1 

6 

Back  warp  ...... 

2 

6 

0 

Loss,  4  per  cent.  ..... 

0 

1 

10 

Cheviot  weft  yarn  .... 

2 

17 

9 

Loss,  3  per  cent.  ..... 

0 

1 

10 

Beaming,  sizing,  etc.  .... 

0 

3 

2 

Add  120  per  cent.  .... 

0 

3 

9 

Tying  up  

0 

3 

9 

Weaving  ...... 

1 

0 

9 

Add  66§  per  cent.  .... 

u 

1  Q 

Nopping  and  mending  .... 

0 

7 

0 

Finishing  ...... 

0 

15 

10 

Add  50  per  cent.  ..... 

0 

7 

11 

Carbonising,  etc.  ..... 

0 

7 

0 

Dyeing  ...... 

0 

17 

1 

13 

0 

9 

To  this  must  be  added  22|  per  cent,  in- 

cluding profit  but  not  discount 

2 

19 

4 

Together 

16 

0 

1 

6  per  cent,  discount  =  . 

0 

19 

3 

Total  .... 

16 

19 

4 

The  length  of  the  cloth  being  84f  yds.,  the  goods  may 
therefore  be  sold  at  £16  19s.  4d.  84|  =  4s.  O^d.  per  yard 
with  6  per  cent,  discount. 

Pig.  28. 

Example  5. — Calculation  of  a  cheap,  single,  Hght,  wool- 
dyed  Cheviot  fabric  (weave  Fig.  28)  from  the  following  data  : — 
Number  of  warp  ends,  2160. 

9 
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Width  in  loom,  72  ins.  between  selvages, 
Eeed,  7-|  four-end  dents  per  inch. 
Warp,  100  yds.  long  for  two  pieces. 

Number  of  selvage  threads,  30  x  2  =  60 ;  Cheviot  yarn 
same  as  warp. 

Number  of  picks  per  inch,  37i. 

Count  of  warp  and  weft  yarns.  No,  14/2's,  at  Is.  4|d, 
per  lb. 

Warp  contraction  in  loom,  7  per  cent. 

Weft_         „  „         5  „ 

Loss  in  beaming  and  weaving,  4  per  cent. 

Shrinkage  of  web  in  milling,  etc.,  8  per  cent. 

Loss  of  weight       ,,  „     14  ,, 

Cost  of  sizing,  beaming,  etc.,  ^w^-  per  1000  yds. 

Tying  up,  |d.  per  100  ends. 

Weaving,  Ij^d.  per  1000  picks. 

Nopping  and  mending,  5s.  the  two  pieces. 

Finishing,  l|d.  per  yd.  of  finished  cloth. 

Sundries : — 

For  delays  in  payment,  2  per  cent. 
Agents  and  commission,  2  per  cent. 
Samples,  i  per  cent. 

Loss  of  interest  on  material  during  manufacture,  2  per 
cent. 

For  sudden  rise  in  raw  material,  2  per  cent. 
,,  defective  pieces,  ^  per  cent. 
,,   over  measure,  ^  per  cent. 
Banker's  discount  and  charges,  loss  in  exchange,  fire  and 
other  insurances,  sick  fund,  general  and  petty  expenses,  5  per 
cent. 

Freight  and  packing,  1  per  cent. 
Profit,  6  per  cent. 
Discount,  6  per  cent. 

There  are  2160  warp  ends  and  60  selvage  threads  of  the 
same  material,  together  2220  ends  of  Cheviot  yarn  of  100  yds. 
each,  or  222,000  yds.  of  warp  in  all. 

The  yarn  is  No.  14/2's  =  7  singles,  at  3920  yds.  per^lb., 
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and  the  222,000  yds.,  therefore,  weigh  56|  Ih,  which,  at 
Is.  4^d.  per  lb.,  gives  the  cost  =  £3  19s. 

The  number  of  picks  is  37^  per  inch,  or  1350  per  yd.  Since 
the  warp  contracts  7  per  cent,  in  the  loom,  the  length  of  the 
web  will  be  93  yds.,  which  will  give  a  total  of  1350  x  93  =  125,550 
picks. 

The  length  of  each  pick  is  72  ins.  +  2  ins.  (selvages)  =  74  ins., 
so  that  the  length  of  the  weft  yarn  is  125,550  x  74  ins.  =  258,075 
yds.    As  the  weft  contraction  is  5  per  cent.,  this  length  is  only 

258075  X  100 

95  per  cent,  of  the  total  required,  i.e.,    r   =  271657 

c/O 

yds. 

The  weft  yarn  is  No.  14/2's  =  No.  7  singles,  and  as  3920  yds. 
go  to  the  lb.,  the  weight  will  be  271657-^-3920  =  69 J- lb.,  which,, 
at  Is.  4id.  per  Ih  =  £4  15s.  9d. 

Sizing,  beaming,  etc.,  cost  ^6^1-  per  1000  yds.  of  warp,  or 
222  X  ^\d.  =  Is.  2d. 

Tying  up  is  fd.  per  100  ends  =  Is.  2d. 

Weaving  costs  Ij^d.  per  1000  picks,  and  as  there  are 
125,550  picks,  this  item  amounts  to  13s.  9d. 

Nopping  and  mending  =  5s.  the  two  pieces. 

Finishing  in  this  case  is  only  l|d.  per  yd.  of  net  measure- 
ment.   The  goods  shrink  8  per  cent,  in  millmg,  etc.,  so  the 

93  X  8 

93  yds.  of  web  will  lose  ^^^^  =  7i  yds.,  leaving  85|-  yds. 
net.    This  at  the  rate  quoted  =  12s.  6d. 
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Tabulated,  the  calculation  reads 


£ 

s. 

d. 

Cost  of  warp  and  selvage  yarn       .    "  , 

3 

19 

0 

Loss,  4  per  cent.  ...... 

0 

3 

2 

Weft  yarn  ...... 

4 

15 

9 

Loss,  4  per  cent.  . 

0 

3 

10 

fti  7Tn  o*    Hparmncc  pi^r* 

^JLZilLl^j   UCdllliiiti,   oto,  .... 

1 
± 

9 

Add  120  per  cent. .        .  . 

0 

I 

Tying  up  the  warp  .... 

0 

1 

2 

Weaving     .        .        .        .        .  . 

0 

13 

9 

Add  oof  per  cent.         .    •  . 

0 

9 

2 

Nopping  and  mending  .... 

0 

5 

0 

Add  40  per  cent.  ..... 

0 

2 

0 

Finishing     .        .        .  . 

0 

12 

6 

Add  50  per  cent.  ..... 

0 

6 

3 

Material,  labour,  etc. 

11 

14 

2 

The  sundry  percentages  amount  to  21^^  per 

cent.,  including  profit  but  not  discount 

2 

9 

10 

Together 

14 

4 

0 

Add  discount,  6  per  cent. 

0 

17 

0 

Total  .... 

15 

1 

0 

Since  the  finished  cloth  measures  85^  yds.,  it  may  be  sold 
per  yd.,  less  6  per  cent,  discount. 


at  3s.  6|d 


Fig.  29. 

Example  6. — Calculation  of  a  simple,  dark,  milled,  Cheviot 
mixture  (weave  Fig.  29)  from  the  following  specification  : — 
Number  of  warp  ends,  3108. 
Width  in  loom,  74  ins.  between  selvages. 
Eeed,  10|  dents  per  inch. 
Length  of  warp,  100  yards. 

Number  of  selvage  threads,  30  x  2  =  60  ends  of  Cheviot  yarn 
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Number  of  picks  per  inch,  45. 

Warp  yarn,  No.  21/2's,  at  Is.  6^d.  per  lb. 

Weft  yarn,  No.  16/2's,  at  Is.  5R  per  lb. 

Weft  contraction  in  loom,  5  per  cent. 

Loss  in  beaming  and  weaving,  4  per  cent. 

Warp  contraction  in  loom,  7  per  cent. 

Shrinkage  in  milling,  15  per  cent. 

Sizing  and  beaming,  iV^.  per  1000  yds.  of  yarn. 

Add  120  per  cent. 

Tying  up,  |d.  per  100  ends. 

Weaving,  l^d.  per  1000  picks. 

Add  66 1  per  cent. 

Nopping  and  mending,  5s.  the  two  pieces. 
Add  40  per  cent. 

Finishing,  2|d.  per  yd.  of  net  length. 
Add  50  per  cent. 

The  other  additions  are  the  same  as  in  Example  5. 

There  are  3108  warp  ends  and  60  selvage  threads  of  the 
same  yarn,  together  3168  ends,  measuring  in  all  316,800  yds. 
The  yarn  is  No.  21/2's  =  10 1  singles,  running  6440  yds.  per 
lb. ;  hence  the  weight  is  49|  lb.  which  at  Is.  5|d.  per  lb.  will 
cost  £3  lis.  lOd.  The  number  of  picks  is  45  per  inch  or  1620 
per  yard.  Since  the  warp  contracts  7  per  cent,  in  weaving, 
the  100  yds.  will  yield  only  93  yds.  of  cloth,  so  that  the  total 
number  of  picks  will  be  1620  x  93  =  150660. 

In  the  loom  the  cloth  is  74  ins.  +  2  ins.  (selvages)  =  76  ins. 
wide  ;  consequently  the  150,660  picks  will  give  a  length  of 
318,060  yds.  of  weft  yarn.  This,  however,  to  allow  for  the 
5  per  cent,  contraction  in  the  loom,  must  be  increased  to 

318060  X  100     oo.QAn  J 
 —  =  334800  yds. 

The  weft  yarn  is  No.  16/2's  =  8  singles  going  4480  yds.  to 
the  lb.,  and  therefore  the  weight  is  334800  ^  4480  =  74|  lb., 
which  at  Is.  5^d.  per  lb,  =  £5  9s. 

Sizing  and  beaming  cost  y^d.  per  1000  yds.  of  warp,  i.e., 
316-8  X  xVd.  =  Is.  8d. 

Tying  up  =  |d.  per  100  ends,  or  31"68  x  |d.  =  Is.  8d. 
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Weaving  costs  l|d.  per  1000  picks  =  150-66  x  lid.  - 15s.  8d. 
Nopping  and  mending  =  5s.  the  two  pieces. 
Finishing  costs  2|d.  per  yard  of  net  measurement.  Now 
the  web  is  93  yds.  long,  but  is  diminished  15  per  cent,  by 

15  X  93 

shrinkage  in  milHng,  so  that  the  loss  is  — —  =  14  yds.,  and 
the  net  length  93  -  14  =  79  yds.,  which  at  2|d.  =  15s.  8d. 


On  tabulating  these  results  we  have  : — 

£ 

s. 

d. 

Cost  of  warp  yarn  .... 

3 

11 

10 

Loss,  4  per  cent.  ..... 

0 

2 

10 

Weft  yarn  ...... 

5 

9 

0 

Loss,  4  per  cent.  .        .  ... 

0 

4 

4 

Sizing,  beaming,  etc.     .        .        ^  . 

0 

1 

8 

Add  120  per  cent. 

0 

9 

A 
U 

Tying  up  

0 

1 

8 

Weaving  ...... 

0 

15 

8 

Add  66|  per  cent.  .... 

0 

10 

6 

Nopping  and  mending  .... 

0 

5 

0 

Add  40  per  cent.  ..... 

0 

2 

0 

Finishing  ...... 

0 

15 

8 

Add  50  per  cent.  ..... 

0 

7 

10 

Material,  labour,  etc. 

12 

10 

0 

Add,  for  sundries,  including  profit  but 

not  discount,  21^  per  cent.  . 

2 

13 

2 

Together 

15 

3 

2 

Discount,  6  per  cent.  .... 

0 

18 

2 

Total  .... 

16 

1 

4 

Hence  the  79  yds.  of  cloth  can  be  sold  at  £16  Is.  4d  ~  79 
=  43.  OM.  per  yard,  less  6  per  cent,  discount. 
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CHAPTEE  IV. 
EXAMPLES  OF  SEVERAL  METHODS  OF  CALCULATING  (Co7itd.). 

Example  7.— Calculation  of  a  fine  overcoating  (Moutonne)  pile 
cloth,  wool-dyed  (weave  shown  in  Fig.  30)  from  the  following 

data : — 

Number  of  warp  ends,  3426. 
Web,  76  ins.  wide  between  selvages. 
Eeed,  Hi  four-end  dents  per  inch. 
Leagth  of  warp,  100  yds.  for  two  pieces. 
Number  of  picks,  63  per  inch. 

^□□□□□□□□□□□■□■y 

■■■■■□■■■■■■■uaa 

■■□□□□□□■■□□□□□a 

□□■■□□□□□□■■□□□a 

□□□□□□□□■□■□ncyy 

□□□□■■□□□□□□■■□a 

■□■□□□□□□□□□□□□a 

Fig.  30. 

Face  warp  yarn,  worsted  Cheviot,  No.  31i/2's,  at  Is.  6d.  per 

Back  warp,  woollen  yarn  No.  9^,  at  Is.  4|d.  per  lb. 
Warp  setting,  1  end  face,  1  of  back. 

Face  or  pile  weft,  No.  7i,  wound  double,  at  2s.  Id.  per  lb. 
Ground  weft.  No.  8,  at  Is.  lOd.  per  lb. 
Back  weft.  No.  6,  at  Is.  lOd.  per  lb. 
Serial  order  of  picks,  1:1:1. 

Selvage  yarn,  same  as  face  warp,  36  x  2  =  72  ends. 
(135) 
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Weft  contraction  in  the  loom,  5  per  cent. 
Loss  of  face  warp  in  beaming  and  weaving,  3  per  cent. 
Loss  of  back  warp  in  beaming  and  weaving,  4  per  cent. 
Loss  of  total  weft,  4  per  cent. 
Warp  contraction  in  weaving,  7  per  cent. 
Shrinkage  in  milling,  etc.,  15  per  cent. 
Cost  of  sizing,  beaming,  etc.,  j\d.  per  1000  yds.  of  warp 
yarn. 

Add  120  per  cent. 

Tying  up  2  warps,  f  d.  per  100  ends. 
Weaving  with  3  wefts,  Ifd.  per  1000  picks. 
Add,  including  extra  cost  of  winding  face  weft  double,  70 
per  cent. 

Nopping  and  mending,  10s.  the  two  pieces. 
Finishing,  5|d.  per  yard  of  net  length. 
Add  50  per  cent. 

The  provision  for  other  contingencies  includes  : — 
For  delays  in  payment,  2  per  cent. 
Agents  and  commissions,  2  per  cent. 

Loss  of  interest  on  material  during  manufacture,  2  per 
cent. 

Sudden  rise  in  raw  material,  2  per  cent. 
Defective  pieces,  |  per  cent. 
Overmeasure,  i  per  cent. 

Banker's  discount  and  charges,  loss  in  exchange,  accident, 
fire  and  other  insurances,  sick  fund,  general  and  petty  expenses,' 
5  per  cent. 

Profit,  9  per  cent. 

Discount,  6  per  cent. 

There  are  1713  ends  of  face  warp  and  72  ends  of  selvage 
warp  of  the  same  material,  each  of  100  yds.,  the  total  length 
being,  therefore,  (1713  +  72)  x  100  =  178,500  yds.  of  worsted 
Cheviot. 

The  yarn  is  No.  31i/2's  =  15f  singles,  running  9380  yds. 
to  the  lb.,  and,  therefore,  weighing  178500  H-  9380  =  19  lb., 
which,  at  Is.  6d.  per  lb. '  =  £l  8s.  6d. 

In  the  back  warp  we  have  1713  ends  of  100  yds.,  or 
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171,300  yds.  of  No.  9h  yarn,  running  5320  yds.  to  the  lb.,  and 
weighing  32^  lb.,  which,  at  Is.  4t^d.  per  lb.  =  £2  4s.  4d. 

There  are  63  picks  per  inch,  distributed  equally  among  the 
face,  ground  and  back  wefts,  21  of  each  per  inch,  or  756  per 
yd.  Since  the  warp  contraction  is  7  per  cent.,  the  web  will 
measure  100  -  7  =  93  yds.,  and  there  will,  therefore,  be 
93  X  756  =  70308  picks  of  each  of  the  three  wefts  in  the  full 
length. 

Each  pick  measures  76  ins.  +  2  ins.  (selvages)  =  78  ins., 

and,  therefore,  the  70,308  picks  of  each  weft  will  measure 

70308  X  78  ins.  =  152234  yds. ;  but  since  an  allowance  of 

5  per  cent,  has  to  be  made  for  weft  contraction  in  the  loom, 

the  total  length   of   yarn  required  for   each  weft  will  be 

152234  X  100  , 

  =  160246  yds. 

95 

The  pile  weft  is  No.  7^  double,  and  may,  therefore,  be  classed 
as  =  3f  singles,  running  2100  yds.  to  the  lb.  The  weight  of 
the  160,246  yds.  required  will  thus  be  76|  lb.,  which,  at  2s.  Id. 
per  lb.  =  £7  19s.  4d. 

The  ground  weft  is  No.  8,  running  4480  yds.  to  the  lb.,  so 
the  160,246  yds.  will  weigh  33^  lb.,  and  cost,  at  Is.  lOd.  per 
lb.,  £3  Is. 

The  back  weft  is  No.  6,  running  3360  yds.  to  the  lb.,  the 
160,246  yds.  thus  weighing  47f  lb.,  and  costing,  at  Is.  lOd.  per 
lb.,  £4  7s.  8d. 

Sizing,  beaming,  etc.,  cost  j^rd.  per  1000  yds.  of  warp  yarn, 
i.e.,  (178-500  +  171-500)  x  j\d.  =  2s.  5d. 

Tying  up,  at  fd.  per  100  ends,  costs  2s.  2d. 

Weaving  costs  If  d.  per  1000  picks,  and,  as  the  total  number 
of  picks  amounts  to  70308  x  3  =  210924  picks,-  the  cost  will  be 
£1  10s.  9d. 

Nopping  and  mending  ==  10s.  the  two  pieces. 
Finishing  costs  5|d.  per  yd.  of  net  length.    Now  the  web 
measures  93  yds.,  but  shrinks  15  per  cent,  in  milling,  and, 
15  X  93 

therefore,  loses  — —  =  14  yds.,  leaving  the  net  length 
93  -  14  =  79  yds.,  which,  at  5fd.  per  yd.  =  £l  18s.  8d. 
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Tabulated  the  calculation  reads  : — 


£ 

s. 

d. 

Cost  of  face  warp  and  selvage 

1 

8 

6 

Loss,  3  per  cent.  ..... 

0 

0 

9 

Back  warp  ...... 

2 

4 

4 

Loss,  4  per  cent.  ..... 

0 

1 

9 

Pile  weft  ...... 

7 

19 

4 

Loss,  4  per  cent.  ..... 

0 

6 

4 

Ground  weft  ..... 

3 

1 

0 

Loss,  4  per  cent.  ..... 

0 

2 

5 

Back  weft  ...... 

4 

7 

8 

Loss,  4  per  cent.  ..... 

0 

3 

6 

Sizing,  beaming,  etc.  .... 

0 

2 

5 

Add  120  per  cent.  .... 

0 

2 

11 

Tying  up  

0 

2 

2 

Weaving 

Q 
V 

Add  70  per  cent.  ..... 

1 

1 

6 

Nopping  and  mending  .... 

0 

10 

0 

riuu.  'iu  per  cent.  ..... 

0 

4 

0 

Finishing  ...... 

1 

18 

8 

Add  50  per  cent.  ..... 

0 

19 

4 

Total  for  raw  material,  labour,  etc.  . 

26 

7 

4 

Sundry  additions  as  specified,  26  per  cent. 

6 

16 

0 

33 

3 

4 

Add  for  discount,  6  per  cent.        '  . 

2 

0 

0 

Total  .... 

35 

3 

4 

The  79  yds.  of  finished  cloth  may,  therefore,  be  sold  at 
703  ^  79  =  8s.  lO^d.  per  yd.,  less  6  per  cent. 

Example  8. — Calculation  for  a  fine,  wool-dyed  overisoating 
(Montagnac),  woven  as  per  plan  in  Fig.  31,  from  the  following 
data  : — 

Number  of  warp  ends,  2850. 

,,       ,,  selvage  ends,  20  x  2  =  40. 

Width  of  web  in  loom,  76  ins.  between  selvages. 

Length  of  warp,  100  yds. 
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Eeed,  12|  three-end  dents  per  inch. 
Number  of  picks,  52 1  per  inch. 
Warp  yarn,  No.  14,  at  Is.  7d.  per  lb. 

Effect  or  cashmere  weft.  No.  9,  wound  double,  at  6s.  5d.  per  lb. 

Middle  weft,  No.  9|,  at  Is.  8d.  per  lb. 

Back  weft,  No.  4,  at  Is.  lOd.  per  lb. 

Eatio  of  picks,  1:1:1. 

Selvage  yarn.  No.  lOi/2's,  at  Is.  per  lb. 

Loss  of  warp  in  beaming  and  weaving,  4  per  cent. 

,,    cashmere  weft  in  winding  and  weaving,  5  per  cent. 

,,    other  wefts,  4  per  cent. 

□■□■□■jB 

■□□■■□□I 

Fig.  31. 

Warp  contraction  in  the  loom,  7  per  cent. 

Shrinkage  in  milling,  etc.,  15  per  cent. 

Cost  of  sizing,  beaming,  etc.,  ^\d.  per  1000  yds.  of  warp. 

Add  120  per  cent. 

Tying  up,  |d.  per  100  ends. 

Weaving,  Ifd.  per  1000  picks. 

Add  70  per  cent.,  including  cost  of  double  winding. 

Nopping  and  mending,  10s.  the  two  pieces. 

Finishing,  7^d.  per  yd.  of  net  length. 

Add  50  per  cent. 

Other  contingencies,  26  per  cent.,  as  in  Example  7. 
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The  warp  ends,  numbering  2850  and  measuring  100  yds, 
each,  will  require  285,000  yds.  of  yarn.  The  count  is  No.  14^ 
running  7840  yds.  to  the  lb.,  so  that  the  285,000  yds.  weigh 
S6h  lb.,  which,  at  Is.  7d.  per  lb.  =  £2  17s.  9d.  There  are  40 
ends  of  selvage  yarn,  or  4000  yds.  of  No.  lOi/2's  =  5|  singles 
at  2940  yds.  to  the  lb.  =  4000  -^  2940  =  U  lb.,  which  at  Is.  = 
Is.  6d. 

The  weft  setting  is  52|  per  inch,  or  1890  per  yd.,  divided 
equally  in  the  three  classes  of  picks,  or  1890  3  =  630  picks 
of  each  yarn.  The  warp  contraction  being  7  per  cent.,  the 
length  of  the  web  will  be  93  yds.,  so  that  in  this  length  there 
will  be  630  x  93  =  58590  picks  of  each  class  of  weft.  The 
length  of  each  pick  is  78  ins.  (including  selvage),  i.e.,  the  58,590 
picks  will  consume  126,945  yds.  of  yarn  ;  but  as  the  weft  con- 
traction is  5  per  cent,  the  total  length  of  each  class  of  weft 

.„  ,    126945  X  100     ,  , 
will  be    -  =  133626  yds. 

Now  the  cashmere  weft  is  No.  9,  wound  double,  and, 
therefore  =  No.  4|,  which,  at  2520  yds.  per  lb.,  will  give 
133626  ^  2520  =  53  lb.,  which,  at  6s.  5d.  per  lb.,  will  cost 
£16  14s.  7d. 

The  middle  weft  is  No.  9l:,  running  5320  yds.  to  the  lb.  and 
weighing  133626  ^  5320  =  25 J  lb.,  which,  at  Is.  8d.  per  lb.  = 
£2  2s.  2d. 

The  back  weft  is  No.  4,  running  2240  yds.  to  the  lb.  and 
weighing  133626  ~  2240  =  59|  lb.,  which,  at  Is.  lOd.  per  lb. 
=  £5  9s.  6d. 

Sizing,  beaming,  etc.,  cost  jp,d.  per  1000  yds.  of  warp  yarn, 
i.e.,  285  X  j-^d.  =  Is.  6d.  To  this  must  be  added  120  percent, 
as  before  =  Is.  9d. 

Tying  up  costs  |d.  per  100  ends,  i.e.,  28-50  x  |d.  =  Is.  6d. 

1  7*1770  X  1  5 

Weaving  =  If d.  per  1000  picks,  viz.,  58590  x  3  =  — 
^  ^  1000 

=  £1  5s.  7d.    The  added  70  per  cent,  for  double  winding,  etc., 

=  18s. 

Nopping  and  mending  cost  10s.  the  two  pieces. 

Finishing  =  7id.  per  yd.  of  net  length.    The  web  shrinks  15 
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per  cent,  in  finishing,  and,  therefore,  the  93 

^       =  14  yds.,  leaving  a  net  length  of  93  - 
100  J     '  o 

which,  at  T^d.  per  yd.  -  £2  7s.  9d. 


Cost  of  warp  yarn 

Loss  in  beaming  and  weaving,  4  per  cent 
Selvage  yarn 
Cashmere  weft 

Loss  in  winding  and  weaving,  5  per  cent 
Middle  weft  . 
Loss,  4  per  cent.  . 
Back  weft  . 
Loss,  4  per  cent.  . 
Sizing  and  beaming  warp 
Add  120  per  cent.         .  , 
Tying  up  . 
Weaving 

Add  70  per  cent.  . 
Nopping  and  mending  . 
Finishing 
Add  50  per  cent.  . 


yds.  will  lose 
14  =  79  yds.. 


Cost  of  material,  labour,  etc. 
Add  26  per  cent.  . 

Together 
Discount,  6  per  cent. 

Total 

The  79  yds.  of  cloth  may,  therefore,  be  sold  at  £46  15s.  8d. 
~  79  =  lis.  lO^d.  per  yd.,  less  6  per  cent,  discount. 

Example  9.— Calculation  of  a  fine,  piece-dyed,  thirteen- 
shaft  corkscrew  worsted  fabric  (weave  Fig.  32)  from  the  follow- 
ing particulars  : — 

Number  of  warp  ends,  6266. 


£ 

s. 

d. 

2 

17 

9 

0 

2 

4 

0 

1 

6 

.  16 

14 

7 

.  0 

16 

9 

2 

2 

2 

.  0 

1 

8 

.  5 

9 

6 

0 

4 

5 

0 

1 

6 

.  0 

1 

9 

0 

1 

6 

1 

5 

7 

.  0 

18 

0 

.  0 

10 

0 

2 

7 

9 

1 

3 

11 

.  35 

0 

8 

.  9 

2 

0 

.  44 

2 

8 

.  2 

13 

0 

.  46 

15 

8 

142 


SPINNING  AND  WEAVING  CALCULATIONS. 


Number  of  selvage  ends,  50  x  2  =  100  of  similar  yarn. 

Width  of  web  in  loom,  68  ins.  between  selvages. 

Eeed,  21|  dents  (4,  4  and  5  ends),  per  inch. 

Length  of  warp,  100  yds.  per  two  pieces. 

Number  of  picks  per  inch,  104. 

Warp  yarn.  No.  56/2's,  at  3s.  per  lb. 

Weft  yarn.  No.  63^/2's,  at  3s.  2d.  per  lb. 

Loss  of  warp  and  weft  in  beaming  and  weaving,  2|  per  cent. 

Warp  contraction  in  the  loom,  7  per  cent. 

Shrinkage  in  finishing,  5  per  cent. 

Loss  of  weight  in  finishing,  9  per  cent. 

Cost  of  sizing,  beaming,  etc.,  yV^.  per  1000  yds.  of  warp. 

Add  120  per  cent. 


■■■■■□■[.'■□■Ja 
■□■□■■■■■■uaq 


Fig.  32. 

Tying  up,  |d.  per  100  warp  ends. 
Weaving,  l^d.  per  1000  picks. 
Add  66 1  per  cent. 

Nopping  and  mending,  lis.  the  two  pieces. 
Add  40  per  cent. 

Finishing,  3d.  per  yd.  net  length. 
Add  50  per  cent. 

Carbonising,  etc.,  7s.  the  two  pieces. 
Dyeing,  2|d.  per  lb. 

The  supplementary  additions  include  : — • 
For  delays  in  payment,  2  per  cent. 
Agents  and  commission,  2  per  cent. 
Samples,  2  per  cent. 
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Loss  of  interest  on  material  during  manufacture,  2  per  cent. 
Eventual  rise  in  cost  of  materials,  2  per  cent. 
Defective  pieces,  |  per  cent. 
Overmeasure,  i  per  cent. 

Banker's  discount  and  charges,  insurances,  sick  fund,  general 
and  petty  expenses,  5  per  cent. 

Freight  and  packing,  1  per  cent. 
Profit,  8  per  cent. 
Discount,  6  per  cent. 

There  are  6266  warp  ends  and  100  selvage  threads  of  the 
same  yarn,  or  6366  ends  of  100  yds.  each  =  636,600  yds. 

The  warp  yarn  is  No.  56/2's  =  No.  28  singles,  running 
15,680  yds.  to  the  lb.  and  weighing  636600  ^  15680  =  40f  lb., 
which  at  3s.  per  lb.  =  £6  Os.  3d. 

There  are  104  picks  per  inch  or  3744  per  yard.  Since  the 
warp  contracts  7  per  cent  in  the  loom,  the  web  will  measure 
93  yds.  and  the  number  of  picks  will  be  93  x  3744  =  348192. 
Each  pick  is  68  ins.  +  2  ins.  ==  70  ins.  long,  so  the  348,192 
picks  will  consume  677,040  yds.  of  yarn,  but  since  the  weft 
contraction  is  5  per  cent,  in  the  loom,  the  actual  length  of  yarn 

.      ,  ,      677040  X  100  r^.cnno 

required  will  be   —   =  712673  yds. 

The  yarn  is  No.  63i/2's  =  No.  31f  singles,  running  17,780 
yds.  to  the  lb.,  and  weighing  71267a  ^  17780  =  45|  lb.,  which 
at  3s.  2d.  per  lb.  =  £7  4s.  lid. 

Sizing,  beaming,  etc.,  cost  xVd.  per  1000  yds.  of  warp  yarn, 
so  that  the  636,600  yds.  of  warp  yarn  will  cost  on  this  score 
3s.  4d. 

Add  120  per  cent.  =  4s. 

Tying  up  at  |d.  per  100  ends  =  63-66  x  |d.  =  3s.  4d. 
Weaving  costs  l^d.  per  1000  picks,  i.e.,  386-88  x  l^d. 
=  £2  8s.  4d. 

Add  66§  per  cent.  =  £l  12s.  2d. 

Nopping  and  mending  =  lis.  the  two  pieces. 

x\dd  40  per  cent.  =  4s.  5d. 

Finishing  costs  3d.  per  yard  of  net  length.  Since  the  goods 
shrink  5  per  cent,  in  finishing,  the  93  yds.  of  web  will  lose 
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-Jqq-  =  4-65  yds.,  leaving  93  -  4-65  =  88-35  or  881  yds., 

which  at  3d.  per  yd.  =  £1  2s. 
Add  50  per  cent.  =  lis. 
Carbonising,  etc.  =  7s.  the  two  pieces. 
Dyeing  costs  2^d.  per  lb.  of  finished  cloth. 
Now  the  warp  yarn  weighs        ,        .        .    40|  lb. 
„   weft     „       „  ...    45f  ,, 

Together     .       .       .       .    83^  lb. 
The  loss  of  weight  in  finishing  is  9  per  cent  or  7f  lb., 
leaving  78f  lb.  as  the  net  weight.    This  at  2^d.  per  lb. 
=  14s.  9d. 


Tabulated,  these  results  read  : — 


£ 

8. 

d. 

Cost  of  warp  and  selvage  yarn 

6 

0 

3 

Loss  in  beaming  and  weaving,  2^  per  cent. 

0 

3 

0 

Weft  yarn  ...... 

7 

4 

11 

Loss  in  weaving,  2^  per  cent. 

0 

3 

8 

Beaming,  etc.  ..... 

0 

3 

4 

Add  120  per  cent.  .... 

0 

4 

0 

Tying  up     .        .  . 

0 

3 

4 

Weaving  ...... 

2 

8 

4 

Add  66f  per  cent.         .        .  '  . 

1 

12 

2 

Nopping  and  mending  .... 

0 

11 

0 

Add  40  per  cent.  ..... 

0 

4 

5 

Finishing     .        .        .        .  . 

1 

2 

0 

Add  50  per  cent.  ..... 

0 

11 

0 

Carbonising  ...... 

0 

7 

0 

Dyeing        .        .        .       .  . 

0 

14 

9 

Cost  of  material,  labour,  etc.  . 

21 

13 

2 

Add  25  per  cent.,  including  profit  but 

not  discount  .... 

5 

8 

4 

Total  .... 

27 

1 

6 

Discount,  6  per  cent.  .... 

1 

12 

6 

Total  

28 

14 

0 
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The  88^  yds.  may  therefore  be  sold  at  £28  14s.  ^  88^ 
=  6s.  6xVd.  per  yd.,  less  6  per  cent,  discount. 

Example  10. — Calculation  of  wool-dyed  worsted  fabric 
(weave,  Fig.  33)  from  the  following  data : — 

Number  of  warp  ends,  4950. 

Number  of  cotton  selvage  ends,  2  x  40  =  80. 

Width  of  web  in  loom,  66  ins.  between  selvages. 

Eeed,  15  four-end  dents  per  inch. 

Warp  length,  100  yds.  for  two  pieces. 

Number  of  picks,  80  per  inch. 

Warp  yarn,  No.  49/2 's,  at  3s.  per  lb. 

Weft  yarn,  No.  24|-  singles,  at  2s.  9d.  per  lb. 


■□□■■□□■■□■□□■■□□■■a 
■■■□□■■□□□■■■□□■■□□a 


Fig.  33. 

Loss  of  warp  and  weft  yarn  in  beaming  and  weaving,  2|  per 
cent. 

Selvage  yarn.  No.  35272's,  at  lid.  per  lb. 

Warp  contraction  in  weaving,  7  per  cent. 

Shrinkage  of  web  in  finishing,  6k  per  cent. 

Sizing,  beaming,  etc.,  'j^d.  per  1000  yds.  of  warp. 

Add  120  per  cent,  for  sundries. 

Tying  up  |d.  per  100  warp  ends. 

Weaving,  l^d.  per  1000  picks. 

Add  66f  per  cent,  for  sundries. 

Nopping  and  mending,  10s.  the  two  pieces. 

Add  40  per  cent. 

Finishing,  spotting  out,  and  obliterating  stripes,  2|d.  per 
yard. 

Add  50  per  cent, 

10 
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Further  additions  for  contingencies  : — 
For  delays  in  payment,  2  per  cent. 
Agents  and  commission,  2  per  cent. 
Samples,  2  per  cent. 

Loss  of  interest  on  material  during  manufacture,  2  per 
cent. 

Rise  in  price  of  material,  2  per  cent. 
Defective  pieces,  ^  per  cent. 
Overmeasure,  -J  per  cent. 

Banker's  discount  and  charges,  loss  in  exchange,  various 
insurances,  sick  fund,  general,  and  petty  expenses,  5  per  cent. 
Profit,  8  per  cent. 
Discount,  6  per  cent. 

There  are  4950  warp  ends  of  100  yds.  each  =  495,000  yds. 
of  warp  yarn.  No.  49/2's  =  24^  singles,  running  13,720  yds. 
per  lb.,  and  therefore  weighing  495000  13720  =  36|  lb., 
which  at  3s.  per  lb.  =  £5  8s.  4d. 

The  80  ends  of  selvage  are  No.  35i-/2's  cotton  yarn  =  No.  17| 
singles,  running  14,910  yds.  to  the  lb.  and  weighing  y\  lb,, 
which  at  lid.  per  lb.  =  6d. 

There  are  80  picks  per  inch  or  2880  per  yard,  which  in  93  yds. 
'of  web  =  267,840  picks.  Each  pick  measures  66  ins.  +  2  ins. 
(selvages)  =  68  ins.,  and  therefore  the  267,840  picks  will  con- 
sume 505,920  yds.  of  weft.  Owing,  however,  to  the  5  per  cent, 
contraction  in  the  loom,  the  actual  length  of  weft  yarn  required 

.„   ,      505920   X   100        ^onr.r,  mi  •  ^  .  i 

will  be  ^   =  532547  yds.    The  yarn  is  No.  24| 

singles  at  13,720  yds.  per  lb.,  and  will  weigh  532547  ^  13720 
=  40^  lb.,  which  at  2s.  9d.  per  lb.  =  £5  1.0s.  4d. 

Sizing,  beaming,  etc.,  cost  yVd.  per  1000  yds.  of  warp,  i.e., 
495  X  -igd.  =  2s.  7d.    The  additional  120  per  cent.  =  3s.  Id. 

Tying  up  at  |d.  per  100  ends  =  49"5  x  -|d.  =  2s.  7d. 

Weaving  costs  l^d.  per  1000  picks,  or  267'840  x  l^d.  = 
£l  13s.  6d.    The  additional  66f  per  cent.  =  22s.  4d. 

Nopping  and  mending,  10s.  the  two  pieces,  and  the  40  per 
cent,  additional  =  4s. 

Finishing  costs  2fd.  per  yard  of  finished  cloth.    Now  the 
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web  measures  93  yds.  and  loses  6J  per  cent,  in  finishing,  so 

6-  X  93 

that  it  will  be  reduced  by  ^ —  =  6  yds.,  and  the  net  length 

will  therefore  be  87  yds.,  which  at  2|d.  per  yard  =  £l.  The 
50  per  cent,  additional  =  10s. 

Our  calculations  can  be  tabulated  as  follows  : — 


Cost  of  warp  yarn 
Loss,  2^  per  cent. 
Selvage  yarn 
Weft  yarn  . 
Loss,  21  per  cent. 
Sizing,  beaming,  etc. 
Add  120  per  cent. 
Tying  up  . 
Weaving 

Add  66f  per  cent. 

Nopping  and  mending 

Add  40  per  cent.  . 

Finishing 

Add  50  per  cent.  . 


Add  for  sundries,  except  discount,  25 
per  cent.  ..... 

Together. 

Discount,  6  per  cent.  .... 

Total  .... 

The  87  yds.  of  finished  cloth  may,  therefore,  be  sold  at 
£22  Os.  lOd.     87  =  5s.  Id.  per  yd.,  less  6  per  cent,  discount. 

Example  11.— Calculation  of  fabrics  when  all  the  operations 
except  nopping  and  mending  are  let  out  at  fixed  rates. 

Let  us  take  the  case  of  a  maker  turning  out  800  pieces,  of 
43-45  yds.  each,  per  annum. 


£ 

s. 

d. 

5 

8 

4 

0 

2 

9 

0 

0 

6 

5 

10 

4 

0 

2 

9 

0 

2 

7 

U 

o 
0 

1 

0 

2 

7 

1 

13 

6 

1 

2 

4 

0 

10 

0 

0 

4 

0 

1 

0 

0 

0 

10 

0 

16 

12 

9 

4 

3 

1 

20 

15 

10 

1 

5 

0 

22 

0 

10 
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The  staff  will  consist  of : — 

£  s. 

1.  A  manager  and  designer         .        .  salary  180  Operann. 

2.  A  weaving  foreman  who  gives  out 

the  yarn  .... 

3 .  A  clerk,  who  also  looks  after  the  stores 

4.  An  assistant  storekeeper,  messenger 

and  packer  .... 

5.  A  mending  forewoman  who  works 

with  the  .... 

6.  Four  menders  (females)  who  also  do 

the  nopping,  at  16s.  a  week  each 


75  0 
60  0 

46  16 

57  10 

166  8 


Total  .... 

585  llperann. 

General  expenses  : — • 

£ 

s. 

Accident  insurance,  sick  fund,  etc. 

.  6 

5 

Fire  insurance         .        .        .        .  • 

.  16 

0 

Eent  ....... 

.  60 

0 

Coal  and  fires  ...... 

.  10 

0 

Lighting  .        .        .        .        .  . 

.  10 

0 

Stamps  and  telegrams  .... 

.  25 

0 

Telephone  ...... 

.  7 

10 

Account  books,  stationery,  etc.  . 

5 

10 

Sample  books  for  store  .... 

.  0 

10 

Depreciation  and  maintenance  of  furniture  . 

4 

0 

Packing  paper,  mill  board,  cloth  and  string 

.  9 

0 

Cleaning  premises  ..... 

5 

0 

Sewing  and  mending  silk  .... 

1 

0 

Contingencies  ...... 

.  10 

0 

169 

15 

Expenses  of  staff  as  above  . 

.  585 

14 

Total  current  expenditure 

.  755 

9 

or  £755  9s.  per  annum 
The  annual  output  being  800  pieces  of  cloth,  the  average 
share  of  these  expenses  per  piece  will  be  15109-^800  =  18s.  lOd. 
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The  influence  of  this  charge  will  of  course  vary  according 
to  the  quality  of  the  goods  produced  and  the  number  of  pieces 
turned  out  in  a  year.  It  will  also  vary  according  to  the  amount 
of  salaries  that  must  be  paid  to  secure  a  competent  staff,  the 
outlay  for  rent,  and  so  on,  and  the  actual  figures  will  have  to 
be  determined  separately  by  each  manufacturer. 

To  illustrate  the  incidence  of  the  charge  in  question  we  will 
take  two  examples. 

Example  1. — A  good  class  wool-dyed  worsted  containing 
silk  in  the  warp,  woven  as  per  plan.  Fig.  34,  and  made  up  as 
follows : — 

i  ■■□□□■■■□■■■uDUBBHUU 

^  (■□□□■■■□■■■□□□■■■my 
□□□■■■□□■■□□□■■■□□J" 

■■■□□□■■□□■■■^□^■■■lJ 

■■□□□■■■□■■■□□□■■■□a 
■■■□□□■■□□■■■□□□■■■a 

■■■□□□■■□□■■■□□□■■■U 

Fig.  34.        13  times. 

Number  of  warp  ends,  5440. 

Number  of  selvage  ends,  2  x  50  =  100. 

Width  of  web  in  loom,  64  ins,  between  selvages. 

Eeed,  21|  four-end  dents  per  inch. 

Warp  yarn,  twist  composed  of  one  end  black  worsted  yarn, 
No.  24i,  at  3s.  per  lb.,  and  one  white  silk  thread  (organzine) 
227,000  yds.  to  the  lb.,  at  £2  2s.  6d.  per  lb. 

Weft,  black  worsted  yarn.  No.  24^,  at  3s.  per  lb. 

Selvage,  No.  35|/2's,  at  Is.  Id.  per  lb. 

Doubling  costs  3^d.  per  lb. 

Number  of  picks  per  inch,  90. 

Contraction  in  the  loom,  6  per  cent. 
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Weft  contraction  in  the  loom,  5  per  cent. 
Loss  of  warp  in  doubling,  beaming  and  weaving,  3|  per 
cent. 

Loss  of  weft  in  weaving,  2^  per  cent. 

Shrinkage  in  finishing,  5  per  cent. 

Sizing,  beaming,  etc.,  g^Vd.  per  1000  yds.  of  warp. 

Tying  up,  |d.  per  100  ends. 

Weaving,  2f  d.  per  1000  picks. 

Nopping  and  mending.  Done  on  the  premises  and  included 
in  general  expenses. 

Finishing,  3|d.  per  yard  of  nett  length. 
Contingent  expenses  : — 
For  overdue  accounts,  2  per  cent. 
Agents  and  commission,  2  per  cent. 
Samples,  2  per  cent. 

Loss  of  interest  on  cost  of  material  during  manufacture,  2 
per  cent. 

Defective  pieces,  i  per  cent. 

Overmeasure,  i  per  cent. 

Current  expenses,  18s.  lOd.  per  piece. 

Profit,  10  per  cent. 

Discount,  6  per  cent. 

The  warp  ends  number  5440  of  100  yds.  each,  or  544,000  yds. 
in  all. 

The  yarn  is  doubled,  consisting  of  a  No.  24^  black  worsted 
and  a  white  organzine  at  227,000  yds.  per  lb.  The  black  yarn 
runs  13,720  yds.  to  the  lb.,  so  that  the  544,000  yds.  weigh 
39f  lb.,  which  at  3s.  per  lb.  =  £5  18s.  lid. 

The  silk  runs  227,000  yds.  to  the  lb.,  and  therefore  weighs 
2-4  lb.,  which  at  £2  2s.  6d.  per  lb.  =  £5  2s. 

The  total  warp  yarn  weighs— 

Black  yarn        ....    39*6  lb. 
Silk  yarn  ....      2"4  ,, 

42  lb. 

Doubling  costs  Bid.  per  lb.,  or  42  x  3id.  =  12s.  3d. 
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Hence  the  total  cost  of  the  warp  yarn  is  : — 

£    s.  d. 

Black  yarn  .  .  .  .  5  18  11 
Silk  yarn  .        .        .  .520 

Doubling         .        .        .        .    0  12  3 


11  13  2 


The  selvage  ends  number  2  x  50  =  100  of  100  yds.  each, 
or  10,000  yds.  in  all.  The  yarn  is  No.  35i/2's  cotton,  running 
14,910  yds.  to  the  lb.,  and  weighing  10000  ^  11910  =  lOf  oz., 
which  at  Is.  Id.  per  lb.  =  lOd. 

The  number  of  picks  is  90  per  inch  or  3240  per  yard. 
Since  the  warp  contracts  6  per  cent,  in  the  loom,  the  web  will 
measure  100-6  =  94  yds.  This  will  give  94x  3240  =  304560 
picks  in  all.  Each  pick  measures  64  ins.  +  2  ins.  (selvage) 
=  66  ins.,  and  the  length  of  yarn  consumed  by  the  304,560 
picks  will  be  558,360  yds. 

However,  since  the  weft  contracts  5  per  cent,  in  the  loom, 
the  total  length  of  weft  yarn  required  will  be 
g8360  X  100  ^  58„,7 
94 

The  weft  yarn  is  No.  24^,  running  13,720  yds.  to  the  lb., 
and  therefore  weighing  587747  13720  =  42|  lb.,  which  at 
3s.  per  lb.  =  £6  6s.  4d. 

Sizing,  beaming,  etc.,  cost  TfVd.  per  1000  yds.  of  warp,  i.e., 
544  X  ^%d.  =  7s.  Id. 

Tying  up  costs  fd.  per  100  ends,  or  for  .5440  ends,  2s.  lOd. 

Weaving  costs  2|d.  per  1000  picks,  so  that  the  304560  picks 
will  cost  on  this  head,  £3  Os.  3d. 

Nopping  and  mending  are  done  on  the  premises,  and  the 
cost  is  included  in  the  general  expenses. 

Finishing  costs  3 id.  per  yard  of  nett  length. 

The  web  measures  94  yds.  but  loses  5  per  cent,  by  shrinkage 

5  X  94 

during  finishing,  and  is  therefore  shortened  by  .^^q  =  4|  yds., 
leaving  94  -  4|  =  89i  yds.  net,  which  at  3H.  =  £1  6s. 
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Tabulated,  therefore,  the  calculation  reads 

— 

£ 

s. 

d 

Cost  of  warp  yarn 

11 

13 

2 

Loss,  3^  per  cent. 

0 

8 

2 

Selvage  .... 

0 

0 

10 

weit  ...... 

6 

6 

4 

Loss,  2|  per  cent. 

0 

3 

2 

Sizing,  beaming,  etc.  .... 

0 

7 

1 

Tying  up  

0 

2 

10 

^Veaving  .... 

3 

0 

3 

Finishing  ...... 

1 

6 

0 

Direct  outlay  . 

23 

7 

10 

Add  for  contingencies  and  profit  but  ex- 

clusive of  discount,  22  per  cent. 

5 

3 

0 

Current  expenses,  18s.  lOd.  per  piece 

1 

17 

8 

Total  .... 

30 

8 

6 

In  addition  we  have  to  reckon  6  per  cent,  on  the  above 
sum,  for  discount  =  £l  16s.  6d.,  bringing  up  the  total  to 
£32  8s.  Since  the  two  pieces  measure  89;^  yds.,  the  goods 
may  be  sold  at  7s.  3^d.  per  yard,  less  6  per  cent,  discount. 

In  the  above  instance  the  profit  was  fixed  at  10  per  cent.  ; 
but  in  the  case  of  better  made  goods,  i.e.,  where  the  expense 
of  samples  comes  higher,  or  there  is  a  risk  of  some  of  the  goods 
having  to  be  sold  afterwards  at  a  great  reduction,  one  is  com- 
pelled to  cover  the  risk  by  a  larger  margin  of  profit.  For  new 
and  peculiar  styles,  the  prices  paid  are,  often  enough,  much 
higher  than  those  for  stock  goods. 

Example  2.  —  Calculation  of  a  superior  multi-coloured 
worsted  fabric  (weave.  Fig.  27),  from  the  following  speci- 
fication : — 

Number  of  warp  ends,  7680. 

Selvage,  as  in  preceding  example. 

Eeed,  15  eight-end  dents  per  inch. 

Width  in  loom,  64  ins.  between  selvages. 

Warp  length,  100  yds.  for  two  pieces. 
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Three  classes  of  warp  and  weft  yarns  are  used,  A,  B,  and  G. 
A  is  black  twist,  No.  49/2's. 

B  consists  of  a  black,  No.  49  singles,  twisted  with  a  light 
grey.  No.  63  singles. 

C  consists  of  a  black.  No.  28  singles,  twisted  with  a  red 
chappe  silk,  running  91,000  yds.  to  the  lb. 

A  costs  3s.  per  lb.  ;  B  =  3s.  Id.  per  lb. 

C  is  to  be  doubled  on  the  premises,  the  black  yarn  costing 
2s.  9d.  per  lb.,  and  the  chappe  silk,  16s.  per  lb.  For  A  and 
B  an  allowance  is  made  of  2^  per  cent,  loss  in  beaming  and 
weaving,  and  3|  per  cent,  for  C. 

The  warp  draft  is  as  follows  : — 


(6  ends  of  yarn  A, 
'^16  „  „  B, 
2  „      „  C, 

4  „      „  A, 

6  „  B, 


2  „  „  A, 

2  „  „  B, 

2  „  A, 

4  „  B, 

[4  „  „  A, 


C, 


.4  B, 


Together  240  ends  per  repeat. 


The  weft  yarn  corresponds  exactly  with  the  face  of  the 
warp,  but  only  half  as  many  threads  of  each  kind  of  yarn  are 


taken. 
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Doubling  yarn,  C,  costs  3|d.  per  lb. 
Number  of  picks  per  inch,  60. 
Warp  contraction  in  the  loom,  7  per  cent. 
Weft  contraction  in  the  loom,  5  per  cent. 
Shrinkage  in  finishing,  3  per  cent. 

Sizing,  beaming,  etc.,  cost  for  this  complicated  pattern, 
Ti-d.  per  1000  yds.  of  warp  yarn. 
Tying  up,  |d.  per  100  ends. 
Weaving,  2|d.  per  1000  picks. 
Nopping  and  mending,  as  in  previous  example. 
Finishing  costs  3d.  per  yard. 

All  other  contingencies,  current  expenses,  profit  and  dis- 
count, as  in  previous  example. 

There  are  7680  warp  ends,  and  as  each  repeat  contains  240 
ends,  the  number  of  repeats  in  the  full  width  will  be 
7680     240  ==  32. 
Each  repeat  contains  116  ends  of  warp  A, 
120       „       „  B, 
4       „       „  C, 

240  ends. 

or  in  the  full  width  : — 

A  116  X  32  =  3712  ends. 
B  120  X  32  =  3840  ,, 
C     4  X  32  =    128  ,, 

Together  7680  ends. 
Of  class  A  there  are  3712  ends  of  100  yds.  =  371,200  yds. 
in  all.    The  yarn  is  No.  49/2's  =  No.  2U  singles,  running 
13,720  yds.  to  the  lb.,  and  weighing  27  lb.,  which  at  3s.  per 
lb.  =  £4  Is. 

Of  yarn  B  there  are  3840  ends  of  100  yds.  -  384,000  yds. 
in  all.    This  yarn  consists  of  a  No.  49  black  yarn  and  No.  63 

49  X  63 

grey,  the  yarn  number  being  therefore   ^  =  27f ,  and 

49  +  63 

running  15,540  yds.  to  the  lb.  Hence  the  weight  of  the 
384,000  yds.  is  24f  lb.,  which  at  3s.  Id.  per  lb.  =  £3  16s.  4d. 
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Of  yarn  C  there  are  128  warp  ends  of  100  yds.  =  12,800  yds. 
The  yarn  is  composed  of  one  end  of  black  No.  28  singles,  and 
one  end  of  chappe  silk  91,000  yds.  to  the  lb.,  so  that  12,800  yds, 
of  each  are  required  for  the  128  ends. 

The  black  yarn  runs  15,680  yds.  to  the  lb.,  and  therefore 
weighs  12800 -^  15680  =  0-8  lb.,  which  at  2s.  9d.  per  lb.  =  2s.  3d.; 
whilst  the  chappe  silk  weighs  12800  ^  91000  =  0-14  lb.,  which 
at  16s.  per  lb.  =  2s.  3d. 

The  weight  of  the  two  together  is  0-8  +  0-14  =  0*94  lb., 
and  costs  for  doubling  at  3|d.  per  lb.  =  3^d.,  the  total  cost  of 
the  12,800  yds.  of  doubled  yarn  being  therefore  2s.  3d.  +  2s.  3d. 
+  3Jd.  =  4s.  9|d. 

The  selvage,  as  in  the  previous  example,  costs  lOd. 
Of  weft  yarn  there  are  60  picks  per  inch,  or  2160  per  yard. 
The  warp  contracts  7  per  cent,  in  weaving,  so  the  web  measures 
93  yds.,  and  requires  93  x  2160  =  200880  picks. 

The  various  classes  of  weft  are  inserted  in  the  same  order 
as  the  warps,  except  that  there  are  in  this  case  only  half  as 
many  threads  to  a  repeat,  viz.,  120  instead  of  240.  The  number 
of  repeats  in  the  length  is  therefore  200880  ^  120  =  1674. 

In  the  warp  we  have  116  ends  of  yarn  A  per  repeat- 
hence  there  will  be  only  58  in  the  weft,  or  a  total  of  1674  x  58 
=  97092  picks  in  all.  Each  pick  measures  64  ins.  +  2  ins. 
(selvages)  =  66  ins.,  and  the  97,092  picks  therefore  measure 
178,002  yds.  of  weft  A.    Allowing  5  per  cent,  for  contraction  in 

178002X100  _  -,o,7Qr7A  A 

the  loom,  this  figure  is  increased  to  ^  ib/d/uyas. 

The  yarn  (No.  49/2'8)  runs  13,720  yds.  to  the  lb.,  and 
therefore  187,370  yds.  weigh  13f  lb.,  which  at  3s.  per  lb., 
=  £2  Os.  lOd. 

Of  weft  B  there  are  120  2  =  60  picks  per  repeat,  or 
1674  X  60  =  100440  in  all,  the  length  being  100,440  x  66  ins. 
=  184140  yds.,  or  allowing  for  the  5  per  cent,  contraction, 

184140  X  100  ^  ;^93g3Q  This  yarn  is  No.  27|,  running 

95 

15,540  yds.  to  the  lb.,  and  thus  weighs  193830^  15540  =  12|  lb., 
which  at  3s.  Id.  per  lb.  =  f  1  18s.  6d. 
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SPINNING  AND  WEAVING  CALCULATIONS. 


Of  weft  C  there  are  only  two  ends  in  each  repeat,  or 
1674  X  2  =  3348  in  all.  Each  pick  is  66  ins.  long,  the  length 
of  the  3348  being  therefore  6138  yds.,  or  allowing  for  the 

5  per  cent,  contraction   ^        =  6461  yds 

95 

We  thus  require  6461  yds.  of  black  yarn  and  the  same 
quantity  of  chappe  silk.  The  black  runs  "l5,680  yds.,  to  the 
lb.  and  weighs  6461  ~  15680  =  0-412  lb.,  which  at  2s.  9d.  per 
lb.  =  ls.  IH.  The  chappe  silk  weighs  6461^91000  =  0-071  lb., 
which  at  16s.  per  lb.  =  Is.  l^d. 

The  w^eight  of  the  two  together  is  0-412  +  0-071  =  0-483  lb., 
which  costs  for  doubling  at  3^d.  per  lb.,  l|d.  The  full  cost  of 
the  yarn  C  is  therefore  Is.  l^d.  +  Is.  l|d.  +  l^d.  =  2s.  4|d. 

Sizing,  beaming,  etc.,  costs  ^^^d.  per  1000  yds.  of  warp,  i.e., 
768  X  fLd.  =  12s. 

Tying  up  costs  |d.  per  100  ends,  i.e.,  76-8  x  |d.  =  4s.  8d. 
Weaving  costs  2|d.  per  1000  picks,  or  200-880  x  2|d. 
=  £2  Is.  lOd. 

Nopping  and  mending  are  done  at  home,  and  are  included 
in  the  general  expenses. 

Finishing  costs  3d.  per  yard  net  length.  The  web  measures 
93  yds.  but  shrinks  3  per  cent,  in  finishing,  and  therefore  loses 
2fd  yds.,  leaving  93  -  2f  =  90^  yds.  as  the  net  length.  This 
at  3d.  =  £1  2s.  7d. 
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The  calculation  may  be  tabulated  as  under 

Cost  of  warp  yarn,  A  and  B 
Loss,  2 1  per  cent. 
Warp  C  . 
Loss,  3|  per  cent. 
Selvage 

Weft  yarn  A  and  B 
Loss,  2|  per  cent. 
Weft  . 
Loss,  3|  per  cent. 
Sizing,  beaming,  etc. 
Tying  up  . 
Weaving  . 
Finishing  . 

Together 

Other  expenses  same  as  in  preceding 

example,  i.e.,  22  per  cent. 
Current  expenses  at  18s.  lOd.  per  piece  . 


Add  for  discount,  6  per  cent. 

Total  . 

The  90|  yds.  of  finished  cloth  may  therefore  be  sold^at 
5s.  2|d.  per  yard,  less  6  per  cent,  discount. 
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SECTION  III.  {Continued). 


CHAPTEE  V. 

CALCULATION  OF  FABRICS  BEFOREHAND  TO  MATCH 
SAMPLES. 

As  already  mentioned,  it  was  formerly  the  practice  to  make  the 
goods  first  and  reckon  the  cost  afterwards.  This  is  now  rarely 
done ;  and  it  is  a  frequent  occurrence  for  the  manufacturer  to 
receive  orders  or  samples  from  buyers,  in  respect  of  which  he 
is  compelled  to  make  calculations  without  any  actual  data.  Of 
course  it  is  essential  in  such  cases  that  he  should  be  perfectly 
clear  as  to  what  material  he  may  use  for  warp  and  weft,  how 
many  ends  and  picks  can  be  set  to  the  inch,  and  what  the 
various  operations  will  cost.  With  a  sample,  even  of  a 
competitor's  goods,  the  task  is  Hghter,  it  being  then  easier  to 
determine  the  quality  and  quantity  of  the  yarns  and  what 
processes  the  goods  must  be  put  through. 

A  more  difficult  state  of  things  arises  when  a  given  class 
of  goods  costing  a  certain  price  is  to  be  produced  at  a  cheaper 
rate.  In  such  event  it  will  be  the  manufacturer's  task  to  first 
see  what  economies  he  can  effect  in  the  cost  of  the  material, 
either  by  buying  to  advantage  or  introducing  a  lower  quahty, 
and  then  turn  his  attention  to  reducing  the  cost  of  production, 
whether  by  using  improved  machinery  of  higher  productive 
capacity,  seeking  out  a  spot  where  cheaper  power  and  labour 
are  available,  etc.,  etc. 


THE  END. 
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Agents'  commission,  115,  116,  120- 
156. 

Beaming,  cost  of,  116,  117,  118,  120- 
156. 

Belgian  method  of  cost  calculations, 
110. 

Broche  effects,  pick  calculations  for, 
58. 

Carbonising  wool,  cost  of,  4,  115- 

118,  120-156. 
Carded  woollen  yarn  numbering,  17. 
Cheviot,  cost  of  typical  cheap,  129- 

132. 

—  cost  of  typical  dark  milled  mix- 

ture, 132-134. 

—  cost  of  typical  rough,  126-129. 
Cloth,  calculating   weight   from  a 

cutting,  95. 
 from  a  given  yarn,  30-43. 

—  calculations  in  matching  samples, 

158. 

—  cost  calculations,  full,  101-157. 
 when  work  is  put  out,  147-157. 

—  finishing  calculations,  93-100. 

—  yarn  number  for  given,  26-30. 
Comber  board  tie  calculations,  86. 
Contraction  in  weaving,  7,  8,  63-68, 

114,  120. 
Cotton  yarn  numbering,  17. 

Discount,  allowance  for,  115,  117- 
156. 

Draft  calculations,  72-77. 

—  irregular,  74. 

—  reduced,  76. 

—  regular,  72. 

Dyeing,  cost  of,  99,  100, 115-118, 120- 
156. 


Eskimo,  cost  of  typical,  123-126. 
Expenses,  allowance  for  sundry,  115, 
118,  120-156. 

Factors  in  calculation,  104-108. 
Finishing  process calculations,93-100. 

—  cost  of,  115-118,  120-156. 

—  loss  of  weight  in,  114. 
Flax  yarn,  numbering,  17. 
Freight,   allowance  for,  115,  117, 

120-156. 

Harness  calculations,  72-92. 

—  empty  cords  in,  86-89. 

Insurances,  allowance  for,  115,  117, 
120-156. 

Interest  on  customers'  delays,  115, 
116,  120-156. 

—  on  material,  115,  116,  120-156. 

Jacquard  harness,  77. 

 bordering,  82. 

— •  — ■  central  tie,  80. 

 divided,  85. 

 regular,  77. 

 striping,  83. 

Jute  yarn,  numbering,  17. 

Linen  yarn,  numbering,  17. 

Milling,  allowance  for  shrinkage  in, 

114,  116,  117,  120. 
Mixtures,  calculating  proportions  of, 

5-7. 

Nettle  fibre,  numbering,  17. 
Nopping  and  mending,  cost,  115-118, 

120-156. 
Numbering  yarns,  17-25. 
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Overcoatings,  cost  of  typical  fine, 
134-141. 

Picks  and  loom  speed,  68-71. 
Profit,  allowance  for,  115,  117,  118, 

119,  121-156. 
Pulley  calculations,  68-71. 

Quantity   of    material   for  given 
length  of  cloth,  7. 

Eaw  material,  calculating,  3-10. 
Reed  calculations,  44-59. 

—  setting,  correcting  errors  in,  49, 

55. 

—  —  for  equal  ratios  of  yarn,  47. 
 given  number  of  warp  ends, 

46. 

 ■  weave,  50-55. 

 unequal  ratios  of  yarn,  48. 

Salaries,  allowance  for,  114,  120- 
156. 

Samples,  allowance  for,  117, 120-156. 

—  matching,  158. 
Scouring  wool,  cost,  4. 
Silk  numbering,  17. 
Sorting  wool,  cost,  3. 

TiB-up  plan  calculations,  89-92. 
Twist,  cost  and  numbering,  18-25. 

Wages,  allowance  for,  115,  120-156. 
Warp  contraction  in  loom,  68-67. 


Warp  ends  needed  for  given  reed,  46. 
Waste  in  spinning,  9,  12. 
Weave,  influence  on  warp  contrac- 
tion, 65. 
Weaving  calculations,  60-71. 

—  cost  of,  60-63,  114,  116-118,  120- 

156. 

Weft,  count  for  given  fabric,  56. 

—  contraction  in  loom,  67,  114. 
Wool,  cost  of  sorting,  washing  and 

carbonising,  3. 

—  satin,  cost  of  typical,  119-123. 
Woollen  fabric,  cost  of  typical  piece- 
dyed,  114-119. 

—  fabrics,  loss  of  weight  in  finish- 

ing, 94. 
— •  ya-rn,  numbering,  17. 
Worsted  yarn,  numbering,  18. 
Worsteds,  cost  of  typical,  141-147, 
149-157. 

Yarn  calculations,  11-43. 

—  cost  of  spinning,  11,  19-25. 

—  leasing  hand-warped,  45. 

—  limits  of  moisture  in,  13. 

—  loss  in  storage,  14. 

—  oiling,  12. 

—  number  and  warp  contraction,  64. 
 calculating,   16.      (See  also 

"  Numbering  yarns  "). 

 from  samples,  96-98. 

 for  given  cloth,  26-30. 

—  waste  in  spinning,  9-12. 
Yarns,  mixed,  cost  of,  14-16. 
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sequence of :  Unsuitable  Raw  Material— Improper  Twist 
m  the  Yarn  — Wcav  ng— Finishing— Faulty  Borders 
Caused  by:  Def.ctivc  Selvedges— Thread  Breakages- 
Wrong  Adjustment  of  Patterns  to  the  Selvedge— Over- 
stretching the  Weft  in  the  Shuttle— Tangling  of  the  Weft 
—Placing  Packing  under  Slack  Edges  on  the  Cloth  Beam 

—  Bad  Selvedges  —  Defects  the  Result  of  :  Holes 
and  so-called  Nests— Traps  and  Broken  Warp  Thread.;  in 
the  Loom— ! 'oles  from  Tearing  and  Punching— Careless 
Treat-^ent  in  Burling  —  Holes  from  Washing,  Car- 
bonisation, etc. —  Rubbed  Places  Arising  in:  The 
Loom,  Washing,  Milling,  Carriage  or   Handling,  etc. 

—  Creases  Formed  During  :  Washing,  Milling, 
Raising,  etc.— Supplement— Loose  Colours— Goods 
Defective  from  Badly  Dyed  Selvedges  —  Hard 
Goods— Brittle  Goods— Goods  made  Brittle  by  :  The 
Material— Wrong  Treatment  of  the  Raw  Material— Over- 
steaming— Wrong  Spacing  of  the  Warp— Wrong  Weaves, 
Washing  and  Milling,  Raising,  Carbonising,  Shearin  -' 
Piece  Dyeing,  Drying  and  Over-Decatising— Uney-n 
Cloth  from  :  Colours  or  Materials  differing  too  little 
from  one  another  —  Parti-Coloured  Yarns  caused  by 
Dirty  Spinning— Bad  Wa  hing— Loose  Dyes  or  Bad 
Dveing— Rai;ed  Finish— Plain  Finish— Uneven  Cloth 
Plain  Finished  from:  Wrong  Yarn  Twistin^;- Wrong 
Sparing  on  the  Loom— Wrong  Cross  Weaving— Strong 
Rubbing  of  the  Warp  on  the  Shuttle  Race— Too  Sharp 
Washing— Too  much  Felting  in  Milling— Wrong  Raising 
—Too  long  Boiling  or  too  Vigorous  Treatment  in  Dyeing 
—Bad  Shearing  or  Gassing— Bad  Decatising- Removing 
Bands,  Stripes,  Creases  and  Spots  from  Goods- 
Removing  Bands  and  Stripes,  Creases,  Spots,  Ordinary- 
Dirt  Spots,  Rust  Marks,  Oil,  Acid,  Fruit,  Tobacco 
Mi'.dew,  Soap,  Carbonising,  Soda,  Dye,  Burl  Tincture 
and  Ink  Spots,  and  Decatising  Spots  or  Clouds— Index. 


Price  5s.  ;   India  and   British   Colonies,   5s.  6d.  ; 
Other  Countries,  6s.    Strictly  Net. 


How  to  Make  a 
Woollen  Mill  Pay. 

BY 

JOHN  MACKIE, 

Bronze  and  Silver  Medallist  of  the  City  and  Guilds  of  London  Institute 
for  Wool  and  Worsted  Weaving. 


CO  NT 

Blends,  Piles  or  Mixtures  of  Clean 
Scoured  "Wools. 
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The  Choice  of  Foremen  for  Departments — 
Punctuality  and  Attention  to  Work— Time 
Recorders— Bonus  System  to  Assist  Out- 
put— Foremen's  Wages. 


ENTS. 

Constant  Inspection  of  Mill  Depart- 
ments. 

Passing  Yarns  and  Pieces  in  each  Depart- 
jnent — Checking  the  Use  of  Oil,  Soap, 
Dyewares,  etc. — Recovering  Waste  Pro- 
ducts and  Water  Softening — Importance  of 
not  making  up  too  much  Yarn  for  Pieces — 
Overweight  in  Cloths — Selecting  Good 
Weaves  and  Limiting  Makers — No  Guess- 
work in  Manufactui-ing — Buying. 

Importance  of  Delivering  Goods  to 
Time,  Shade,  Strength,  etc. 

Keeping  Machinery  Up  to  Date — Quality 
of  Oils,  Soaps,  Dyewares,  etc.,  to  be  used 
— Constant  Stocktakings  and  Comparisons 
— Selling-out  Stock — Importance  of  Turn- 
out. 
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Index. 
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Paints,  Colours  and  Printing 
Inks. 


THE  CHEMISTRY  OP  PIGMENTS.  By  Ernest  J.  Parry, 
B.Sc.  (Lond.),  F.I.C.,  F.C.S.,  and  J.  H.  Coste,  F.I.C,  F.C.S.  Demy. 
8vo.  Five  Illustrations.  285  pp.  1902.  Price  10s.  6d.  ;  India  and 
Colonies,  lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

Introductory.  Light— White  Light— The  Spectrum— The  Invisible  Spectrum— Normal 
Spectrum— Simple  Nature  of  Pure  Spectral  Colour— The  Recomposition  of  White  Light- 
Primary  and  Complementary  Colours— Coloured  Bodies— Absorption  Spectra— The  Appli= 
cation  of  Pigments.  Uses  of  Pigments :  Artistic,  Decorative,  Protective— Methods  of 
Application  of  Pigments  :  Pastels  and  Crayons,  Water  Colour,  Tempera  Painting,  Fresco, 
Encaustic  Painting,  Oil-colour  Painting,  Keramic  Art,  Enamel,  Stained  and  Painted  Glass, 
Mosaic— Inorganic  Pigments.  White  Lead— Zinc  White— Enamel  White— Whitening- 
Red  Lead— Litharge— Vermilion— Royal  Scarlet— The  Chromium  Greens— Chromates  of  Lead, 
Zinc,  Silver  and  Mercury— Brunswick  Green— The  Ochres— Indian  Red— Venetian  Red- 
Siennas  and  Umbers— Light  Red— Cappagh  Brown -Red  Oxides— Mars  Colours— Terre  Verte 
—Prussian  Brown  — Cobalt  Colours  — Coeruleum  —  Smalt— Copper  Pigments— Malachite- 
Bremen  Green  — Scheele's  Green  —  Emerald  Green  —  Verdigris— Brunswick  Green— Non- 
arsenical  Greens— Copper  Blues— Ultramarine— Carbon  Pigments— Ivory  Black— Lamp  Black 
—Bistre— Naples  Yellow— Arsenic  Sulphides  :  Orpiment,  Realgar— Cadmium  Yellow— 
Vandyck  Brown— Organic  Pigments.  Prussian  Blue— Natural  Lakes— Cochineal— Carmine 
—Crimson  — Lac  Dye  — Scarlet—  Madder  —  Alizarin— Campeachy— Quercitron— Rhamnus  — 
Brazil  Wood— Alkanet— Santal  Wood— Archil— Coal-tar  Lakes— Red  Lakes— Alizarin  Com- 
pounds—Orange and  Yellow  Lakes— Green  and  Blue  Lakes —Indigo— Dragon's  Blood- 
Gamboge — Sepia— Indian  Yellow,  Puree— Bitumen.  Asphaltum,  Mummy— Index. 

THE  MANUFACTURE  OF  PAINT.  A  Practical  Handbook 
for  Paint  Manufacturers,  Merchants  and  Painters.  By  J.  Cruickshank 
Smith,  B.Sc.  Demy  Bvo.  1901.  200  pp.  Sixty  Illustrations  and  One 
Large  Diagram.  Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Preparation  of  Raw  Material— Storing  of  Raw  Material— Testing  and  Valuation  of  Raw 
Material— Paint  Plant  and  Machinery— The  Grinding  of  White  Lead— Grinding  of  White 
Zinc— Grinding  of  other  White  Pigments— Grinding  of  Oxide  Paints— Grinding  of  Stainmg 
Colours— Grinding  of  Black  Paints— Grinding  of  Chemical  Colours— Yellows- Grinding  of 
Chemical  Colours— Blues— Grinding  Greens— Grinding  Reds— Grinding  Lakes -Grinding 
Colours  in  Water— Grinding  Colours  in  Turpentine— The  Uses  of  Paint— Testing  and  Matching 
Paints  —  Economic  Considerations — Index. 

THE  MANUFACTURE  OF  MINERAL  AND  LAKE 
PIGMENTS.  Containing  Directions  for  the  Manufacture 
of  all  Artificial,  Artists  and  Painters'  Colours,  Enamel,  Soot  and  Me- 
tallic Pigments.  A  Text-book  for  Manufacturers,  Merchants,  Artists 
and  Painters.  By  Dr.  Josef  Bersch.  Translated  by  A.  C.  Wright, 
M.A.  (Oxon.),  B.Sc.  (Lond.).  Forty-three  Illustrations.  476  pp.,  demy 
8vo.  1901.  Price  12s.  6d. ;  India  and  Colonies  13s.  6d.  ;  Other 
Countries,  15s.  ;  strictly  net. 

Contents. 

Introduction— Physico-chemical  Behaviour  of  Pigments— Raw  Materials  Employed  in 
the  Manufacture  of  Pigments— Assistant  Materials — Metallic  Compounds— The  Manufacture 
of  Mineral  Pigments— The  Manufacture  of  White  Lead— Enamel  White— Washing  Apparatus 
—  Zinc  White  — Yellow  Mineral  Pigments  — Chrome  Yellow  — Lead  Oxide  Pigments  — 
Other  Yellow  Pigments— Mosaic  Gold— Red  Mineral  Pigments— The  Manufacture  of  Ver- 
milion—Antimony Vermilion— Ferric  Oxide  Pigments— Other  Red  Mineral  Pigments— Purple 
of  Cassius— Blue  Mineral  Pigments— Ultramarine  — Manufacture  of  Ultramarine  — Blue 
Copper  Pigments— Blue  Cobalt  Pigments— Smalts— Green  Mineral  Pigments— Emerald 
Green— Verdigris— Chromium  Oxide— Other  Green  Chromium  Pigments— Green  Cobalt  Pig- 
ments—Green Manganese  Pigments— Compounded  Green  Pigments— Violet  Mineral  Pig- 
ments—Brown Mineral  Pigments— Brown  Decomposition  Products— Black  Pigments— Manu- 
facture of  Soot  Pigments— Manufacture  of  Lamp  Black— The  Manufacture  of  Soot  Black 
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without  Chambers— Indian  Ink— Enamel  Colours— Metalhc  Pigments— Bronze  Pigments- 
Vegetable  Bronze  Pigments. 

Pigments  of  Organic  Origin— Lakes— Yellow  Lakes— Red  Lakes— Manufacture  of 
Carmine — The  Colouring  Matter  of  Lac— Safflower  or  Carthamine  Red— Madder  and 
its  Colouring  Matters— Madder  Lakes— Manjit  (Indian  Madder)— Lichen  Colouring  Matters- 
Red  Wood  Lakes— The  Colouring  Matters  of  Sandal  Wood  and  Other  Dye  Woods— Blue 
Lakes— Indigo  Carmine— The  Colouring  Matter  of  Log  Wood— Green  Lakes— Brown  Organic 
Pigments— Sap  Colours— Water  Colours— Crayons— Confectionery  Colours— The  Preparation 
of  Pigments  for  Painting— The  Examination  of  Pigments— Examination  of  Lakes— The 
Testing  of  Dye-Woods— The  Design  of  a  Colour  Works— Commercial  Names  of  Pigments- 
Appendix:  Conversion  of  Metric  to  English  Weights  and[Measures— Centigrade  and  Fahrenheit 
Thermometer  Scales — Index.       f-~~-  EJ[*t 

DICTIONARY  OFd  CHEMICALS  AND  RAW'^'PRO*- 
DUCTS  USED  IN  THE  MANUFACTURE  OF 
PAINTS,  COLOURS,  VARNISHES  AND  ALLIED 
PREPARATIONS.  By  George  H.  Hurst,  F.C.S.  Demy 
8vo.  380  pp.  1901.  Price  7s.  6d.;  India  and  Colonies,  8s.;  Other 
Countries,  8s.  6d.  ;  strictly  net. 

THE  MANUFACTURE  OF  LAKE  PIGMENTS  FROM 
ARTIFICIAL  COLOURS.  By  Francis  H.  Jennison, 
F.I.C.,  F.C.S.  Sixteen  Coloured  Plates,  showing:  Specimens  of 
Eighty-nine  Colours,  specially  prepared  from  the  Recipes  g:iven 
in  the  Book.  136  pp.  Demy  8vo.  1900.  Price  7s.  6d. ;  India  and 
Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

The  Groups  of  the  Artificial  Colouring  Matters— The  Nature  and  Manipulation  ot  Artificial 
Colours — Lake-forming  Bodies  for  Acid  Colours— Lake-forming  Bodies'  Basic  Colours — Lake 
Bases — The  Principles  of  Lake  Formation — Red  Lakes — Orange,  Yellow,  Green,  Blue,  Violet 
and  Black  Lakes — The  Production  of  Insoluble  Azo  Colours  in  the  Form  of  Pigments — The 
General  Properties  of  Lakes  Produced  from  Artificial  Colours — Washing,  Filtering  and  Fin- 
ishing— Matching  and  Testing  Lake  Pigments — Index. 

RECIPES  FOR  THE  COLOUR,  PAINT,  VARNISH,  OIL, 
SOAP  AND  DRYSALTERY  TRADES.  Compiled  by 
An  Analytical  Chemist.  350  pp.  1902.  Demy  8vo.  Price  7s.  6d. ; 
India  and  British  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Pigments  or  Colours  for  Paints,  Lithographic  and  Letterpress  Printing  Inks,  etc. — 
Mixed  Paints  and  Preparations  for  Paint-making,  Painting,  Lime-washing,  Paperhanging, 
etc. — Varnishes  for  Coach-builders,  Cabinetmakers,  Wood-workers,  Metal-workers,  Photo- 
graphers, etc. — Soaps  for  Toilet,  Cleansing,  Polishing,  etc. — Perfumes — Lubricating  Greases, 
Oils,  etc. — Cements,  Pastes,  Glues  and  Other  Adhesive  Preparations — Writing,  Marking, 
Endorsing  and  Other  Inks — Sealing-wax  and  Office  Requisites — Preparations  for  the  Laundry, 
Kitchen,  Stable  and  General  Household  Uses — Disinfectant  Preparations — Miscellaneous 
Preparations —  I  ndex. 

OIL  COLOURS  AND  PRINTING  INKS.  By  Louis 
Edgar  Andes.  Translated  from  the  German.  215  pp.  Crown  8vo. 
56  Illustrations.  1903.  Price  5s. ;  India  and  British  Colonies,  5s.  6d. ; 
Other  Countries,  6s. ;  strictly  Net. 

Contents. 

Linseed  Oil — Poppy  Oil — Mechanical  Purification  of  Linseed  Oil — Chemical  Purification  of 
Linseed  Oil — Bleaching  Linseed  Oil — Oxidizing  Agents  for  Boiling  Linseed  Oil — Theory  of 
Oil  Boiling — Manufacture  of  Boiled  Oil — Adulterations  of  Boiled  Oil — Chinese  Drying  Oil  and 
Other  Specialities — Pigments  for  House  and  Artistic  Painting  and  Inks — Pigment  for 
Printers'  Black  Inks — Substitutes  for  Lampblack — Machinery  for  Colour  Grinding  and 
Rubbing— Machines  for  mixing  Pigments  with  the  Vehicle — Paint  Mills — Manufacture  of 
House  Oil  Paints — Ship  Paints  —  Luminous  Paint — Artists'  Colours — Printers'  Inks: — 
VEHICLES— Printers'  Inks  :— PIGMENTS  and  MANUFACTURE— Index. 

(See  also  Writing  Inks,  p.  ii.) 
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SIMPLE  METHODS  FOR  TESTING  PAINTERS' 
MATERIALS.  By  A.  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond.).  Crown  8vo.  160  pp.  1903.  Price  5s. ;  India  and  British 
Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strictly  Net. 

Contents. 

Necessity  for  Testing  —  Standards  —  Arrangement  —  The  Apparatus— The  Reagents  — 
Practical  Tests-  Dry  Colours— StilT  Paints — Liquid  and  Enamel  Paints — Oil  Varnishes  - 
Spirit  Varnishes — Driers — Putty — Linseed  Oil — Turpentine — Water  Stains — The  Chemical 
Examination — Dry  Colours  and  Paints — White  Pigments  and  Paints— Yellow  Pigments  and 
Paints — Blue  Pigments  and  Paints— Green  Pigments  and  Paints— Red  Pigments  and  Paints- 
Brown  Pigments  and  Paints— Black  Pigments  and  Paints- -Oil  Varnishes— Linseed  Oil- 
Turpentine. 


IRON  -  CORROSION,  ANTI  -  FOULING  AND  ANTI- 
CORROSIVE  PAINTS.  Translated  from  the  German  of 
Louis  FIdgar  Andes.  Sixty  two  Illustrations.  275  pp.  Demy  8vo. 
1900.  Price  10s.  6d. ;  India  and  Colonies,  lis.;  Other  Countries,  12s.; 
strictly  net. 

Contents. 

Iron-rust  and  its  Formation — Protection  from  Rusting  by  Paint — Grounding  the  Iron  with 
Linseed  Oil,  etc. — Testing  Paints— Use  of  Tar  for  Painting  on  Iron — Anti-corrosive  Paints- 
Linseed  Varnish — Chinese  Wood  Oil — Lead  Pigments — Iron  Pigments — Artificial  Iron  Oxides 
— Carbon — Preparation  of  Anti-corrosive  Paints — Results  of  Examination  of  Several  Anti- 
corrosive  Paints — Paints  for  Ship's  Bottoms — Anti-fouling  Compositions — Various  Anti-cor- 
rosive and  Ship's  Paints — Official  Standard  Specifications  for  Ironwork  Paints — Index. 


THE  TESTING  AND  VALUATION  OF  RAW  MATE 
RIALS   USED  IN   PAINT  AND    COLOUR  MANU 
FACTURE.     By  M.  W.  Jones,  F.C.S.    A  Book  for  the 
Laboratories  of  Colour  Works.    S8  pp.    Crown  8vo.    1900.    Price  5s.  ; 
India  and  Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strictly  net. 
Contents. 

Aluminium  Compounds— China  Clay — Iron  Compounds — Potassium  Compounds — Sodium 
Compounds — Ammonium  Hydrate — Acids — Chromium  Compounds — Tin  Compounds — Copper 
Compounds — Lead  Compounds  —  Zinc  Compounds  —  Manganese  Compounds  —  Arsenic 
Compounds — Antimony  Compounds — Calcium  Compounds — Barium  Compounds — Cadmium 
Compounds — Mercury  Compounds — Ultramarine  —  Cobalt  and  Carbon  Compounds  —  Oils 
— Index. 

STUDENTS'  MANUAL  OF  PAINTS,  COLOURS,  OILS 
AND  VARNISHES.    By  John  Furnell.    Crown  8vo.  12 
Illustrations.    96  pp.    1903.    Price  2s.  6d. ;  Abroad,  3s.;  strictly  net. 
Contents. 
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Practical  Application— The  Preparation  of  Varnishes  for  Letterpress,  Lithographic  and  Copper- 
plate Printing,  for  Oilcloth  and  Waterproof  Fabrics ;  The  Manufacture  of  Thickened  Linseed 
Oil,  Burnt  Oil,  Stand  Oil  by  Fire  Heat,  Superheated  Steam,  and  by  a  Currentof  Air— Behaviour 
of  the  Drying  Oils  and  Boiled  Oils  towards  Atmospheric  Influences,  Water,  Acids  and  Alkalies 
— Boiled  Oil  Substitutes —The  Manufacture  of  Solid  and  Liquid  Driers  from  Linseed  Oil  and 
Rosin ;  Linolic  Acid  Compounds  of  the  Driers — The  Adulteration  and  Examination  of  the 
Orying  Oils  and  Boiled  Oil. 


Oils,  Fats,  Soaps  and  Perfumes. 

LUBRICATING  OILS,  PATS  AND  GREASES:  Their 
Origin,  Preparation,  Properties,  Uses  and  Analyses.  A  Handbook  for 
Oil  Manufacturers,  Refiners  and  Merchants,  and  the  Oil  and  Fat 
Industry  in  General.  By  George  H.  Hurst,  F.C.S.  Second  Revised 
and  Enlarged  Edition.  Sixty-five  Illustrations.  317  pp.  Demy  8vo. 
1902.  Price  10s.  6d. ;  India  and  Colonies,  lis. ;  Other  Countries.  19s  : 
strictly  net. 

Contents. 

Introductory— Hydrocarbon  Oils— Scotch  Shale  Oils— Petroleum— Vegetable  and 
Animal  Oils— Testing:  and  Adulteration  of  Oils— Lubricating  Greases— Lubrication — 
Appendices — Index. 


6 


TECHNOLOGY  OF  PETROLEUM  :  Oil  Fields  of  the 
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Alums— Application  to  Wool  and  Silk— Preparing  and  using  Aluminium  Acetates -Employment 
of  Aluminium  Sulphate  in  Carbonising  Wool— The  Manufacture  of  Lake  Pigments— Manu- 
facture of  Prussian  Blue-Hide  and  Leather  Industry— Paper  Making-- Hardening  Plaster- 
Lime  Washes— Preparation  of  Non-inflammable  Wood,  etc.— Purification  of  Waste  Waters 
-Uses  and  Applications  of  Ferrous  Sulphate  and  Ferric  Sulphates-Dyeing-Manu- 
facture  of  Pigments— Writing  Inks— Purification  of  Lighting  Gas  — Agriculture--Cotton  Dyeing 
—  Disinfectant— Purifying  Waste  Liquors— Manufacture  of  Nordhausen  Sulphuric  Acid- 
Fertilising.  .  At 

Chemical  Characteristics  of  Iron  and  Alummium— Analysis  of  Various  Aluminous 
or  Ferruginous  Products  -  Aluminium  —  Analysing  Aluminium  Products  — Alumte 
Alumina— Sodium  Aluminate— Aluminium  Sulphate— Iron— Analytical  Characteristics  of  Iron 
Salts— Analysis  of  Pyritic  Lignite— Ferrous  and  Ferric  Sulphates— Rouil  Mordant— Index. 


AMMONIA  AND  ITS  COMPOUNDS  :  Their  Manufacture 
and  Uses.  By  Camille  Vincent,  Professor  at  the  Central  School  of 
Arts  and  Manufactures,  Paris.  Translated  from  the  French  by  M.  J. 
Salter.  Royal  8vo.  114  pp.  1901.  Thirty-two  Illustrations.  Price 
5s. ;  India  and  Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strictly  net. 
Contents. 

General  Considerations:  Various  Sources  of  Ammoniacal  Products;  Human  Urine 
as  a  Source  of  Ammonia— Extraction  of  Ammoniacal  Products  from  Sewage- 
Extraction  of  Ammonia  from  Gas  Liquor— Manufacture  of  Ammoniacal  Com  = 
pounds  from  Bones,  Nitrogenous  Waste,  Beetroot  Wash  and  Peat-Manufacture  of 
Caustic  Ammonia,  and  Ammonium  Chloride,  Phosphate  and  Carbonate— Recovery 
of  Ammonia  from  the  Ammonia=Soda  Mother  Liquors  Index. 
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ANALYSIS  OF  RESINS  AND  BALSAMS.  Translated 
from  the  German  of  Dr.  Karl  DiETERiCH.  Demy  8vo.  340  pp.  1901. 
Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other  Countries,  8s.  6d.  ; 
strictly  net. 

Contents. 

Definition  of  Resins  in  General  — Definition  of  Balsams,  and  especially  the  Gum  Resins — 
External  and  Superficial  Characteristics  of  Resinous  Bodies— Distinction  between  Resinous. 
Bodies  and  Fats  and  Oils— Origin,  Occurrence  and  Collection  of  Resinous  Substances — 
Classification —Chemical  Constituents  of  Resinous  Substances — Resinols— Resinot  Annols — 
Behaviour  of  Resin  Constituents  towards  the  Cholesterine  Reactions — Uses  and  Identi- 
fication of  Resins— Melting-point— Solvents— Acid  Value— Saponification  Value— Resin  Value 
—Ester  and  Ether  Values— Acetyl  and  Corbonyl  Value— Methyl  Value— Resin  Acid-  Syste- 
matic Resume  of  the  Performance  of  the  Acid  and  Saponification  Value  Tests. 

Balsams  —  Introduction  —  Definitions — Canada  Balsam— Copaiba  Balsam  —  Angostura 
Copaiba  Balsam  —  Babia  Copaiba  Balsam  —  Carthagena  Copaiba  Balsam  —  Maracaibo 
Copaiba  Balsam — Maturin  Copaiba  Balsam — Gurjum  Copaiba  Balsam — Para  Copaiba  Balsam 
— Surinam  Copaiba  Balsam — West  African  Copaiba  Balsam — Mecca  Balsam — Peruvian 
Balsam — Tolu  Balsam — Acaroid  Resin — Amine — Amber — African  and  West  Indian  Kino- 
Bengal  Kino— Labdanum— .Mastic— Pine  Resin— Sandarach—Scammonium— Shellac— Storax 
—Adulteration  of  Styrax  Liquidus  Crudus— Purified  Storax— Stj  rax  Crudus  Colatus— Taca- 
mahac— Thapsia  Resin  —  Turpentine — Chios  Turpentine  —  Strassburg  Turpentine — Turpeth 
Turpentine.  Gum  Resins — Ammoniacum — Bdellium — Euphorbium'—  Galbanum — Gamboge 
— Lactucarium— Myrrh — Opopanax — Sagapenum — Olibanum  or  Incense — .4caroid  Rem — 
Amber — Thapsia  Resin — Index. 


MANUAL    OF    AGRICULTURAL    CHEMISTRY.  By 

Herbert  Ingle,  F.I.C,  Lecturer  on  Agricultural  Chemistry,  the 
Yorkshire  College;  Lecturer  in  the  Victoria  University.  o88  pp.  11 
Illustrations.  1902.  Demy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;: 
Other  Countries,  8s.  6d.  net. 

Contents  = 

Introduction— The  Atmosphere — The  Soil — The  Reactions  occurring  in  Soils — The 
Analysis  of  Soils — Manures,  Natural — Manures  (continued) — The  Analysis  of  Manures — The 
Constituents  of  Plants — The  Plant— Crops -The  Animal— Foods  and  Feeding— Milk  and  Milk 
Products— The  Analysis  of  Milk  and  Milk  Products — Miscellaneous  Products  used  in  Agri- 
culture— Appendix — Index. 


THE  UTILISATION  OF  WASTE  PRODUCTS.    A  Treatise 

on  the  Rational  Utilis-^ation,  Reco\cry  and  Tieatmcnt  of  Waste  Pro- 
ducts of  all  kinds.  By  Dr.  Theodor  Roller.  Translated  from  the 
Second  Revised  German  Edition.  Twenty-two  Illustrations.  Dtmy 
Svo.  280  pp.  1902.  Price  7s.  6d.  ;  India  and  Colonies,  8s.;  Othe'r 
Cotintries,  8s.  Gd. ;  strictly  net. 

Cont?nts. 

The  Waste  of  Towns— Ammonia  ard  Sal-Ammoniac—  Kational  Processes  for  Obtaining 
these  Substances  by  Treating  Residues  and  Waste— Residues  in  the  Manufacture  of  Aniline- 
Dyes — Amber  Waste— Brew  ers'  Waste— Blood  and  Slaughter-House  Refuse— Manufactured 
Fuels — Waste  Paper  and  Bookbinders'  Waste — Iron  Slags — Excrement— Colouring  Matters 
from  Waste— Dyers'  Waste  Waters  -  Fat  from  Waste— Fish  Waste— Calamine  Sludge- 
Tannery  Waste— Gold  and  Silver  Waste — India  rubber  and  Caoutchouc  Waste  — Residues  in 
the  Manufacture  of  Rosin  Oil— Wood  Waste — Horn  Waste  — Infusorial  Earth— Iridium  from 
Goldsmiths'  Sweepings— Jute  Waste— Cork  Waste— Leather  Waste— Glue  Makers'  Waste 
— Illuminating  Gas  from  Waste  and  the  By-Products  of  the  Manufacture  of  Coal  Gas — 
Meerschum  — Molasses — Metal  Waste— By-Products  in  the  .Manufacture  of  Mineral  Waters 
— Fruit — The  By-Products  of  Paper  and  Paper  Pulp  Works — By-Products  in  the  Treatment 
of  Coal  Tar  Oils  — Fur  Waste— The  Waste  Matter  in  the  Manufacture  of  Parchment  Paper 
— Mother  of  Pearl  Waste— Petroleum  Residues- Platinum  Residues— Broken  Porcelain. 
Earthenware  and  Glass— Salt  Waste— Slate  Waste— Sulphur— Burnt  Pyrites— Silk  Waste- 
Soap  Makers'  Waste— Alkali  Waste  and  the  Recovery  of  Soda— Waste  Produced  in  Grinding. 
Mirrors — Waste  Products  in  the  Manufacture  of  Starch— Stearic  Acid— Vegetable  Ivory 
Waste— Turf— Waste  Waters  of  Cloth  Factories— Wine  Residues — Tinplate  Waste— WooS 
Waste — Wool  Sweat — The  Wa-ite  1.u|ukIs  from  Suyar  Works— Index. 
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Writing  Inks  and  Sealing  Waxes. 

INK  MANUFACTURE  :  Including  Writing,  Copying,  Litho- 
graphic Marking,  Stamping,  and  Laundry  Inks.  By  Sigmund  Lehner. 
Three  illustrations.  Crown  8vo.  162  pp.  1902.  Translated  from  the 
German  of  the  Fifth  Edition.  Price  5s. ;  India  and  Colonies,  5s.  6d. ; 
Other  Countries,  6s. ;  net. 

Contents.  .   ,  ^ 

Varieties  of  Ink— Writing  Inks— Raw  Materials  of  Tannin  Inks— The  Chemical  Constitution 
of  the  Tannin  Inks— Recipes  for  Tannin  Inks-Logwood  Tannin  Inks-Ferric  Inks-Alizarine 
Inks-Extract  Inks— Logwood  Inks— Copying  Inks-Hektographs-Hektograph  Inks— Safety 
■  Inks— Ink  Extracts  and  Powders-Preserving  Inks-Changes  in  Ink  and  the  Restoration  of 
Faded  Writing-Coloured  Inks-Red  Inks-Blue  Inks-Vio  et  Inks-Yellow  Inks-Green 
Inks- -Metallic  Inks-Indian  Ink-Lithographic  Inks  and  Pencils-Ink  Pencils-Marking  Inks 
—Ink  Specialities— Sympathetic  Inks— Stamping  Inks— Laundry  or  Washing  Blue— Index. 

SEALING-WAXES,  WAFERS  AND  OTHER  ADHES- 
IVES  FOR  THE  HOUSEHOLD,  OFFICE,  WORK- 
SHOP AND  FACTORY.  By  H.  C.  Standage.  Crown 
8vo.  96  pp.  1902.  Price  5s.  ;  India  and  Colonies,  5s.  6d.  ;  Other 
Countries,  6s. ;  strictly  net. 

Contents.  ^  ^ 

Materials  Used  for  Making  Sealing^Waxes-The  Manufacture  of  Sealing- Waxes- 
Wafers— Notes  on  the  Nature  of  the  Materials  Used  in  Making  Adhesive  Compounds— Cements 
for  Use  in  the  Household— Office  Gums,  Pastes  and  Mucilages— Adhesive  Compounds  tor 
Factory  and  Workshop  Use. 

Lead  Ores  and  Compounds. 

LEAD  AND  ITS  COMPOUNDS.  By  Thos.  L^ambert, 
Technical  and  Consulting  Chemist.  Demy  8vo.  226  pp.  Forty  Illus- 
trations. 1902.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Countries, 
Ss.  6d.  ;  net.    Plans  and  Diagrams. 

Contents.  ^,     •   ,  . 

History— Ores  of  Lead— Geographical  Distribution  of  the  Lead  Industry— Chemical  and 
Physical  Properties  of  Lead— Alloys  of  Lead— Compounds  of  Lead— Dressing  of  Lead  Ores 
—Smelting  of  Lead  Ores— Smelting  in  the  Scotch  or  American  Ore-hearth— Smelting  in  the 
Shaft  or  Blast  Furnace— Condensation  of  Lead  Fume— Desilverisation,  or  the  Separation 
of  Silver  from  Argentiferous  Lead— Cupellation-The  Manufacture  of  Lead  Pipes  and 
Sheets— Protoxide  of  Lead— Litharge  and  Massicot— Red  Lead  or  Minium— Lead  Poisoning 
—Lead  Substitutes— Zinc  and  its  Compounds— Pumice  Stone— Drying  Oils  and  Siccatives 
—Oil  of  Turpentine  Resin— Classification  of  Mineral  Pigments— Analysis  of  Raw  and  Finished 
Products— Tables — Index. 

NOTES  ON  LEAD  ORES  :  Their  Distribution  and  Properties. 
By  Jas.  Fairie,  F.G.S.  Crown  8vo.  1901.  64  pages.  Price  2s.  6d. ; 
Abroad,  3s.  ;  strictly  net. 


Industrial  Uses  of  Air,  Steam  and 

Water. 

DRYING  BY  MEANS  OP  AIR  AND  STEAM.  Explana- 
tions Formula:,  and  Tables  for  Use  in  Practice.  Translated  from  the 
German  of  E.  Hausbrand.  Two  folding  Diagrams  and  Thirteen  Tables. 
Crown  8vo.  1901.  72  pp.  Price  5s.;  India  and  Colonies,  5s.  6d.  ; 
Other  Countries,  6s.  ;  strictly  net. 

(For  Contents  see  next  page.) 
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Contents. 

British  and  Metric  Systems  Compared— Centigrade  and  Fahr.  Thermometers— Estimation 
of  the  Maximum  Weight  of  Saturated  Aqueous  Vapour  which  can  be  contained  in  1  kilo, 
of  Air  at  Different  Pressure  and  Temperatures— Calculation  of  the  Necessary  Weight  and 
Volume  of  Air,  and  of  the  Least  Expenditure  of  Heat,  per  Drying  Apparatus  with  Heated 
Air,  at  the  Atmospheric  Pressure:  A,  With  the  Assumption  that  the  Air  is  Completely  Satur- 
ated with  Vapour  both  before  Entry  and  after  Exit  from  the  Apparatus— ii.  When  the 
Atmospheric  Air  is  Completely  Saturated  before  entry,  but  at  its  exit  is  only  i,  J  or  J  Saturated 
—  C.  When  the  Atmospheric  Air  \s  not  Saturated  with  Moisture  before  Entering  the  Drying 
Apparatus— Drying  Apparatus,  in  which,  in  the  Drying  Chamber,  a  Pressure  is  Artificially 
Created,  Higher  or  Lower  than  that  of  the  Atmosphere— Drying  by  Means  of  Superheated 
Steam,  without  Air— Heating  Surface,  Velocity  of  the  Air  Current.  Dimensions  of  the  Drying 
Room,  Surface  of  the  Drying  Material,  Losses  of  Heat— Index. 

[See  also  "  Evaporatiiio;,  C  ndaising  a<id  Cooling  Appavatiis"  p.  26.) 


PURE  AIR,  OZONE  AND  WATER.    A  Practical  Treatise 

of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Paint.  Glue  and 
other  Industries.  By  W.  B.  Cowell.  Twelve  Illustrations.  Crown 
8vo.  85  pp.  1900.  Price  5s.;  India  and  Colonies,  5s.  6d.  ;  Other 
Countries,  6s.  ;  strictly  net. 

Contents. 

Atmospheric  Air;  Lifting  of  Liquids ;  Suction  Process ;  Preparing  Blown  Oils:  Preparing 
Siccative  Drying  Oils— Compressed  Air:  Whitewash— Liquid  Air;  Retrocession— Purification 
of  Water;  Water  Hardness— Fleshings  and  Bones— Ozonised  Air  in  the  Bleaching  and  De- 
odorising of  Fats,  Glues,  etc. :  Bleaching  Textile  Fibres— Appendix  :  Air  and  Gases;  Pressure 
of  Air  at  Various  Temperatures:  Fuel;  Table  of  Combustibles;  Saving  of  Fuel  by  Heating 
Feed  Water;  Table  of  Solubilities  of  Scale  Making  Minerals;  British  Thermal  Units  Tables ; 
Volume  of  the  Flow  of  Steam  into  the  Atmosphere  ;  Temperature  of  Steam— Index. 


THE  INDUSTRIAL  USES  OF  WATER.  COMPOSI- 
TION —  EFFECTS— TROUBLES  —  REMEDIES— RE- 
SIDUARY WATERS— PURIFICATION— ANALYSIS. 

By  H.  DE  LA  Coux.  Royal  8vo.  Translated  from  the  French.  364  pp. 
135  Illustrations.  1903.  Price  10s.  6d.  ;  Colonies,  lis.;  Other  Countries. 
12s.  ;  strictly  net.  [J,,  the  press. 

Contents. 

Chemical  Action  of  Water  in  Nature  and  in  Industrial  Ute— Conii  osition  of  Waters  

Solubility  of  Certain  Salts  in  Water  Considered  from  the  Industrial  Point  of  View— Effects  on 
the  Boiling  of  Water— Effects  of  Water  in  the  I ndustries— Difficulties  with  W'ater— Feed 
Water  for  Boilers— Water  in  Dyeworks,  Print  Works,  and  Bleach  Works— Water  in  the 
Textile  Industries  and  in  Conditioning— Water  in  Soap  Works— Water  in  Laundries  and 
Washhouses— Water  in  Tanning— Water  in  Preraring  Tannin  and  Dyewood  Extracts— Water 
in  Papermaking— Water  in  Photography— Water  in  Sut:ar  Refining— Water  in  Making  Ices 
and  Beverages— Water  in  Cider  Making— W  ater  in  Brew  ing— W  ater  in  Distilling—  Preliminary 
Treatment  and  Apparatus— Substances  Used  for  Preliminary  Chemical  Purification— Com- 
mercial Specialities  and  their  Employnu  nt— Precii  iUitic  n  of  Matters  in  Suspension  in  Water 
—Apparatus  for  the  Preliminary  Chemical  Purification  of  Water- Industrial  Filters— Indus- 
trial Sterilisation  of  Water— Residuary  Waters  and  tlelr  Purification- Soil  Filtration- 
Purification  by  Chemical  Processes— Analyses— Index. 

{Sec  Boohs  on  Smoke  Prevmtion,  Engineering  (.nd  Metallurgy ,  p.  26,  etc.) 


Industrial  Hygiene. 

THE  RISKS  AND  DANGERS  TO  HEALTH  OF  VARI- 
OUS OCCUPATIONS  AND  THEIR  PREVENTION. 

By  Leonard  A.  Parry,  M.D.,  B.S.  (Lond.).  1£6  pp.  Demy  8vo.  1900  . 
Price  7s.  6d. ;  India  and  Colonies,  8s.  ;  Other  Countri.  s,  8s.  6d.  ;  strictly 
net. 

Contents. 

Occupations  which  are  Accompanied  by  the  Generation  and  Scattering  of  Abnormal 
Quantities  of  Dust— Trades  in  w  hich  there  is  Danger  of  Metallic  Poisoning— Certain  Chemi- 
cal Trades— Some  Miscellaneous  Occupations— Trades  in  w  hich  Various  Poisono  js  Vapours 
are  Inhaled — General  Hygienic  Consider;iti<ins — Index. 
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X  Rays. 

PRACTICAL  X  RAY  WORK.  By  Frank  T.  Addyman, 
R  Sc  (Lond  )  F  I.C.,  Member  of  the  Roentgen  Society  of  London  ; 
Radiographer  to  St.  George's  Hospital;  Demonstrator  of  Physics  and 
Chemfstry,  and  Teacher  of  Radiography  in  St  George's  Hospital 
Medical  School.  Demy  8vo.  Twelve  Plates  from  Photographs  of  X  Ray 
Work  Wtvvo  Illustrations.  200  pp.  1901.  Price  10s.  6d. ;  India 
and  Colonies,  lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

tus  and  its  MBna^^fJ'ji^.^i^^^  and  Stere'oscopic  Apparatus- 

^r/ercerscreet-^  XRay  ^ork-Insta.lations  Radioscopy-Rad.ography- 

X  Rays  in  Dentistry-X  Rays  in  Chem>stry-X  Rays  m  War- Index. 

List  of  Plates.  .  ,,  ., 

bad"y  se°-IX  .  Heart  Shadow.-X.,  Fractured  Femur  showma  Gram  of  Splmt.-XI..  Bar 
rell's  Method  of  Localisation. 

India-Rubber  and  Giitta  Percha. 

INDIA-RUBBER  AND  GUTTA  PERCHA.  Translated 
from  the  French  of  T.  Seeligmann,  G.  Lamy  Torvilhon  and  H. 
FrcoNNET  by  JOHN  Geddes  McIntosh.  Royal  8vo.  Eighty^s.x 
must?ations.  '  Three  Plates.  412  pages.  1903.  Price  12s  6d. ; 
India  and  Colonies,  13s.  6d. ;  Other  Countries,  15s.;  strictly  net. 

Contents.  ^  .   ,  ^ 

Substitutes— Index. 

Leather  Trades. 

PRACTICAL  TREATISE  ON  THE  LEATHER  IN- 
DUSTRY By  A.  M.  Villon.  Translated  by  Frank  T. 
Addyman,  B.Sc.  (Lond.),  F.I.C  F.C.S. ;  and  Corrected  Em'- 
nent  Member  of  the  Trade.  500  pp.,  royal  8vo.  1901.  123  Illustra- 
tions. Price  21s. ;  India  and  Colonies,  22s. ;  Other  Countries,  23s.  bd. , 
strictly  net. 

Contents. 

Preface-Translator-s  Preface- Ust  of  lllustra^^  Structure;  Skins  used  in 

Part       Materials  used  m  Tannm^^^  3^^,^ 
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itSg'"-/  "h'^l^rlT'T:^^^^^^^^  Soaking    Sweating  and  Unhainng  ; 

Striking  or  Pinning— ManufarVnr^^f^  h  Tanning   Elephants'    Hides;  Drying' 

cesses  for  the  Dep"llion  oftl^ns  Tan"^"-^^^^  Leather :  Soaking ;  Depilation;  NewPrl 
factureof  Split  Hides-On  Wr?Jus  mJ^^^^^^^  Horse  Hides;  Goat  Skins ;  Manu- 

Methods;  Chemical  Methods     Sine  w^fh    F^^  "^  Methods;  Physical 

Net  Cost;  Quality  of  LeXr-Var^^usMrnllfn^  ^"'^  2"^'"^  =  Quantity; 

Grease  Stains ;  BleachingTeatLr     wfterTroofi^^^^  '  ^^"""'^  Tanning 

Preservation  of  LeatherlTanningVarfous'^Ekins^  Weighting  Tanned  Leathe?; 

Oiling'the'Grain;%Tn7tre  Firh'sPdf  Wh^^^  -  S'-king; 

Finishing;   Finishing  in  Colour    Cost -Wh  tT  r^r^'p^'^  Finishing;  Dry 

Upper  Leathers:  Black  Cow  Hide    WW t^Cotv  White-Cow  Hide  fo^- 

Hide-Black  Leather-Miscellaneois  Hidp,    H^.^i    A  Hide-Smooth  Cow 

^'pTrf^v'^B'^rt^:^^^^^^^  "'"^ 
and  Arti«ciarSheVE"naSd"^^^^^^^  "^'T'm''  Parchment,  Furs 

Enamel;  Enamelling  irCoIour-HungLf^P.fhL  "p  Application  of  the 

tion;  Aluming;  Dressing  o/Loft  Work    Tnll  P'-el'nimary ;  Wet  Work  or  Prepara- 

-Tawing:  PreparatorToperations   Dress^n J^^^^^^^^^^  f''"'"  ^^•■'""^  ^"^^^ 

-Morocco:  Preliminary  Operations  wT^^nnT^^  "^^^^^  ^k>ns ;  Rugs-Chamoy  Leather 
facture;  Natural  Colours  S^Momrrn  n  "^^  Morocco  Manu- 

of  Dyeing;   Dyeing  wi^h  Natural  ^y^'".S'  Artificial  Colours;  Different  Methods 

Metallic  Salts  ;Tea^thrrPriS    Ffni^^^^^^^  «f   ^"'^'"^   Colours;   Dyeing  wi?h 

and  Silvering:'  Gilding;  Snvertg  NicLel  ^nd  Cobilf  T''k  '  Leather-Gilding 
Prehminary  Remarks;    ndigenous  Furs    Fnr.^«n  i?      7^'''l5™^^^^  ^"'^  Furriery: 

from  Cold  Countries;  Furs  from  Birds'  'sk^n«  *P  ^''"^  I'"'"  "o*  Countries;  Foreign  Fu>s 
Preparation  of  Birds'  SkiL    Preservltifn  of  F^r« ''T^^^^  Dressing;  Colouring; 

Scraps;  Compressed  Leathe^ •  AmeHcfn  Cloth    P?~    m  ^^""'^^^  ""ade  from 

Part  v.,  Leather  Testing 'and^tKh^nri  nf  r"^  ' ■'^'''^''^  Lmoleum ;  Artificial  Leather. 
Physical  Testing  of  Tan  ""^Leather  Afe^.?*A^^?"'"^^T^^''"S  ^"-^  ^"^'y^is  of  Leather  : 
other  Operation!  of  the  Leather  and  Skl^  ^nH  ^"^^y^'^r^'^^  Theory  of  Tanning  and  the 
hairing;   Theory  of  SwelHng ;  Veorv  o  "u  "^^^^^^^  °/  Soaking ;  Theory  of  Un- 

Action  of  Tannin  on  the  Skin'   Theory  of  H  n  nln^*"  r     fu  ""^  of  Tanning;  Theory  of  the 

Belts  ;Vl',;u^Belts"fuL'*o^''B;Krot^^^^^^  leather  Chain 

Saddlery:  Composition  of  a  Saddle  r  ?  ?^  Shoe-making:  Boots  and  Shoes;  Laces- 
Harness-Milita'^^yEqCipmLf-GWe^^^^^^^  of  a  Saddle-Harness  :  The  Pack  Saddle; 

Appendix,   The   World's   Cnmm«!^i   •^~9^'^'"it8^  Building-Mechanical  Uses. 
Australasia-Index.  ^"'^^'^  ^  Commerce  in   Leather-Europe;  America;  Asia;  Africa; 

THE  LEATHER  WORKER'S  MANUAL.  Being  a  Com 
penCum  of  Practical  Recipes  and  Working  Formula  ^o^-  CurrfeTs 
FTnlytl7^.^^^^^^^^^^  flanufactu'rert  S^ddlerl.' 

7«  i^A-        /^  f'  .^y  H.  C.  Standage.    165  pp.    1900.  Price 

7s.^  6d.,  India  and  Colonies,  8s.;  Other  Countries,  8s.  6d.  ;  stHcdy 

p.,  , .  Contents. 

Har^nets^llLkint.'^^^Ve°si°nT^^  fo"  Boot  and  Shoe  Leather- 
Liquids,  etc.,  etc.lLeather  Grinders'  Su^drt^^  "''  2^''^'  ^"'^  ^oot-top  Powders  and 
Dressings,  Finishes,  Glosses  etc  -Dves^nH  17  f'^'f  Seasonings,  Blacking  Compounds, 
-Chrome  Tannage-Index              ^  Leather-Miscellaneous  Information 


Books  on  Pottery,  Bricks, 
Tiles,  Glass,  etc. 
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Contents. 

Introduction  The  Hise  and  Progress  of  the  Potter's  Art-Bodies.  China  and  Porcelain 
Bod?es  Parian  Bod  es?  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bod.es  Earthenwares 
G^^anite  and  CC  Bodies,  Miscellaneous  Bodies,  Sagger  and  Cruc.ble  Clays  Coloured 
RnZ«  lasoer  Bod^s  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies  Body 
Bodies,  ^f^P'l'' China  Glazes,  Ironstone  Glazes,  Earthenware  Glazes, 
G\l'Z\?"tuZ  LeX^  Coloured  Glazes.  Majolica  Colours-Gold  and 

nnld  Co  ours  Gold  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured  Bases, 
Fnalel  Cdour  Fluxes  Enamel  Colours,  Mixed  Enamel  Colours,  AnUque  and  Vellum 
Ename  Co°ouTs  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colours. 
Flow  Powders  Oi"^^  Varnishes-Means  and  Methods.  Reclamation  of  Waste  Gold 
The  Use  of  Cobalt  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold-Classlfication  and 
Inalvlis  aassifi'cat"on  of  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays,  The  Markets  ot 
Analysis.  ot  Firing   Weights  of  Potter's  Material,  Decorated  Goods 

CounY-ComJaradve  Lots  o?  Weigh  tot  cYayl-Ground  Felspar  Calculations-The  Conver- 
Count-Comparative  L.OSS  o  V  g  Weicht-The  Cost  of  Prepared  Earthenware  Clay— 
P^rml  J^d  Table?  Artides  of  Apprent  ceship,  Manufacturer's  Guide  to  Stocktaking, 
Tab"  of  Rdadve  Vakies  of  Potter's  Materials,  Hourly  Wages  Tab!.,  Workman^s  Settlmg 
^abU,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  ir  the  use  of  Slop  Flint 
and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  Chi"^  Goods^  Table  tor  the 
Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  and  South  America-Index. 

CERAMIC  TECHNOLOGY :  Being  some  Aspects  of  Tech- 
nical Science  as  Applied  to  Pottery  Manufacture.    Edited  by  Charles 
F   BiNNS      100  pp.     Demy  8vo.     1897.     Price  12s.  bd.  ;  India  and 
Colonies,  13s.  6d.  ;  Other  Countries,  15s.  ;  strictly  net. 
Contents. 

Preface-The  Chemistry  of  Pottery  -  Analysis  and  Synthesis  -  Clays  and  their  Com- 
ponents-The  bTscuU  Oven  -  Pyrometry  -  Glazes  and  their  Composition  -  Colours  and 
Colour-making— Index. 

A  TREATISE  ON  THE  CERAMIC  INDUSTRIES.  A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works^  By  Emile 
BouRRY.  Translated  from  the  French  by  Wilton  P.  Rix,  Exammer 
in  Pottery  and  Porcelain  to  the  City  and  Guilds  of  London  Technica 
Institute,  Pottery  Instructor  to  the  Hanley  School  Board.  Royal 
Svo.  1901.  760  pp.  323  Illustrations.  Price  21s. ;  India  and  Colonies, 
22s.';  Other  Countries,  23s.  6d. ;  strictly  net. 

Contents. 

Part  I  General  Pottery  Methods.  Definition  and  History.  Definitions  and  Classifi- 
cation of  Ceramic  Products^-Historic  Summary  of  the  Ceramic  Art-Raw  Materials  of 
n  H  "  riT/v.r  Pure  Clavand  Natural  Clays-Various  Raw  Materials:  Analogous  to  Clay-- 
A^.^lomera  k4  and  Agg  ud^  °f  Raw  Materials 

Plartic  bXs  Pfof^^^  and  Composition-Preparation  of  Raw  Materials :  Disaggrega- 
^on-Puri'ficaton-Prepara  of  Bodies:  By  Plastic  Method-By  Dry  Method- By  Liquid 
Method-Formation.  Processes  of  Formation:  Throwing-Expression-- Moulding  by  Hand 
on  the  Jollev  by  Compression,  by  Slip  Casting-Slapping-Slippmg-Drying  Drying  of 
Rndies-Proc^sses  of  Drying:  By  Evaporation-By  Aerat,on-By  Heating-By  Ventilation 

Bv  Absorption -  G^zes.  Composition  and  Properties-Raw  Materials  -  Manufacture 
;;d  AnpSon-^Firmg.  Properties  of  the  Bodies  and  Glazes  during  Firing--Description 
of  the  Mns-Working  of  the  Kilns  -  Decoration.     Colouring  Materials  -  Processes  of 

^^'"^^rl°u  Snfcial  Pottery  Methods.  Terra  Cottas.  Classification  :  Plain  Ordinary, 
u  11       oVn.nW  ,1   Vit?ih"d^  ^"J  Black  Tiles- Paving  Tiles- 

K-A?chTctural  Te  rfco^^^  Statues  and  Decorative  Objects- Common  Pottery 

-Pottery  for  Water  and  Filters-Tobacco  Pipes-Lustre  Ware-Properties  and  Tests  or 
Ter^^^  Cottas -F  reclay  Goods.  Classification:  Argillaceous  Aluminous,  Carboniferous, 
sflidous  and  Basic  Fireclay  Goods-Fireclay  Mortar  (Pug)-Tests  for  F.rec  ay  Goods- 
la  ences  "^ami^^^^^^  Faiences-Silicious  Faiences-Pipeclay  Faiences 
-Pebble  Work-Feldspathic  Faiences-Composition,  Processes  of  Manufacture  and  General 
Arrangements  of  Faience  Potteries-Stoneware.  Stoneware  Properly  .So-called:  Paving 
Tiles -^iCes-Sanifary  Ware-Stoneware  for  Food  Purposes  and  Chemical  Productions- 
Archi'eVtural  Stoneware-Vases,  Statues  and  other  Decorative  Objects-Fine  Stoneware 
-Porce'la  n  Hard  Porcelain  for  Table  Ware  and  Decoration  for  the  Fire,  for  Electrical 
Conduits  or  Mechanical  Purposes;  Architectural  Porcelain,  and  Dull  or  Biscu,  Porcelain- 
Soft  Pro'sphated  or  English  Porcelain-Soft  Vitreous  Porcelain  French  and  New  S^vres-- 
IrJuace^Cs  Soft  or  siger's  Porcelain-Dull  Soft  or  Panan  Porcelain-Dull  Feldspathic 
Soft  Porcelain— Index. 
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ARCHITECTURAL  POTTERY.  Bricks,  Tiles,  Pipes,  Ena- 
melled Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stoneware 
Mosa.cs,  Faiences  and  Architectural  Stoneware.  By  Leon  Lefevre. 
With  Five  Plates.  9o0  Illusti-ations  in  the  Text,  and  numerous  estimates. 
500  pp.,  roya  8yo.  1900.  Translated  from  the  French  by  K.  H.  Bird 
M.A.,  and  W.  Moore  Binns.  Price  15s.  ;  India  and  Colonies,  16s.  ' 
Other  Countries,  17s.  6d. ;  strictly  net.  ..=>•. 

Contents. 

Term' cotta!^"'  ^"'"'^'^'^^^'^  Pottery. -Clays.  Bricks,  Tiles,  Pipes,  Chimney  Flues, 
Part  11.  Made = up  or  Decorated  Pottery. 


™5*^^'^  RIVETING    GLASS,    CHINA  AND 

If^^^^C^^'^l'  Second  EdttfoJ^ 

1900.    Paper  Cover.    Price  Is.  net ;  by  post,  home  or  abroad.  Is.  Id. 


HOW  TO  ANALYSE  CLAY.  Practical  Methods  for  Prac- 
tical Men  By  Holden  M.  Ashbv,  Professor  of  Organic  Chemistrv 
Harvey  Medical  College,  U.S.A.  74  pp.  Twenty  IllS  , 901  pS 
2s.  bd. :  Abroad,  3s. ;  strictly  net.  " 


NOTES  ON  POTTERY  CLAYS.    Thdr  Distribution,  Pro- 
perties, Uses  and  Analyses  of  Ball  Clays,  China  Clays  and  China 

^  I'^^^'/nT^'^-p-^-  ^^^PP-    Crown  8vo.  Price 

3s.  6d. ;  India  and  Colonies,  4s. ;  Other  Countries,  4s.  6d. ;  strictly  net 

A  Reissue  of 

™E  STAFFORDSHIRE  POTTER- 
lES;  AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN 

With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot- 
900  ^S^'''-     (Originally  Published  in  1829.)     265  pp 

1900.  Deniy  8vo.  Price  7s.  6d. ;  India  and  Colonies,  8s.;  Othei- 
Countries,  8s.  6d.  ;  strictly  net.  ^mei 

Contents. 

Introductory  Chapter  showing  the  positron  of  the  Poft^i-w  t..,h^  »u 

commencement  in  1760-lnuXctlon  of  Fli^d  ma7l^  ^a"".-  Wedgwood's 

Spode  (1),  Mr.  Baddeley,  Mr.  Spode  (2),  Messrs.  Turner  Mr  Wood  mJ  w'I  J"'.^^''' 

Great  Change  in  Patterns  of  Blue  Printed-  ntrXction^f  Lustre ^o^^^^ 

ments  m  Pottery  and  Porcelain  subsequent  to  1800  Lustre  Pottery.  Improve- 
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A  Reissue  of 

THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM- 
POUNDS USED  IN  MANUFACTURING  POR- 
CELAIN, GLASS  AND  POTTERY.  By  Simeon  Shaw. 
<Originally  published  in  1837.)  750  pp.  1900.  Royal  8vo.  Price  14s. ; 
India  and  Colonies,  15s.;  Other  Countries,  16s.  6d. ;  strictly  net. 
Contents. 

PART  I  ANALYSIS  AND  MATERIALS.— Introduction  :  Laboratory  and  Apparatus  ; 
elements— Temperature— Acids  and  Alkalies-The  Earths-IMetals. 

RAKT  II  SYNTHESIS  AND  COMPOUN DS.-Science  of  Mixmg-Bodies  :  Porcelain 
-Hard  Porcelain-Fritted  Bodies,  Porcelain-Raw  Bodies,  Porcelain-Soft  Fritted  Bodies 
Raw  BodiL,  Stone  Bodies,  Ironstone,  Dry  Bodies  Chemical  "tensils  Fritted  Jaspe^,Frj^tted 
Pearl  Fritted  Drab,  Raw  Chemical  Utensils,  Raw  Stone,  Raw  Jasper,  Raw  P^^rl.  Raw  Mortar, 
Raw  Drab  Raw  Brown,  Raw  Fawn,  Raw  Cane,  Raw  Red  Po^O"*- ^^^^/tf  P''^"^^^,';'^^""'^;^' 
Oueen-s  wfre  Cream  Colour,  Blue  and  Fancy  Printed,  Dipped  and  Mocha  Cha  ky,  Rings 
StiUs  etc -Glazes:  Porcelain- Hard  Fritted  Porcelain-Soft  Fritted  Porcelain -Soft 
law!' Cream  Colour  Porcelain,  Blue  P^^-ted  Porcelain,  Frrtted  Glazes  Analy^s^^  Frit  , 
Analysis  of  Glaze,  Coloured  Glazes,  Dips,  Smears  and  Washes;  Glasses:  ^hnt  Olass, 
Coloured  Glasses  Artificial  Garnet,  Artificial  Emerald,  Artificial  Amethyst  Artificial  Sap- 
phire A  rtPficTal  Opal.  Plate  Glass,  Crown  Glass,  Broad  Glass,  Bott  e  Glass,  Phosphor,  q^^^^^^^ 
British  Steel  Glass,  Glass-Staining  and  Painting,  Engraving  on  f  ^^Ji^f  J^^.^^^^^^^ 

ments— ColoiTS  •  Colour  Making,  Fluxes  or  Solvents,  Components  of  the  Co  ours ,  KeOS, 
*tc  from  Gold  Carmine  or  Rose  Colour,  Purp'e,  Reds,  etc.,  from  Iron,  Blues,  Yellows, 
Green?""acks  White,  Silver  for  Burnishin.  Gold  for  Burnishing  Pr^^^^^^^  Lustres. 
TABLES  OF  THE  CHARACTERISTICS  OF  CHEMICAL  SUBSTANCES. 


Glassware,  Glass  Staining  and 
Painting. 

RECIPES  FOR  FLINT  GLASS  MAKING.  By  a  British 
Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves  from  the 
Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade,  containing 
up-to-date  recipes  and  valuable  information  as  to  Crystal,  Demi-crystal 
and  Coloured  Glass  in  its  many  varieties.  It  contains  the  recipes  tor 
cheap  metal  suited  to  pressing,  blowing,  etc.,  as  ^^e[\  as  the  most  costly 
crystal  and  ruby.  Crown  8vo.  1900.  Price  for  United  Kingdom, 
10s.  6d.;  Abroad,  15s.;  United  States,  $4;  strictly  net. 

Contents. 

Ruby-Ruby  from  Copper-Flint  for  using  with  the  Ruby  for  Coating-A  German  Metal- 
Cornelian  or  Alabaster-Sapphire  Blue-Crysophis-Opal-Turquoise  BU,e--Go  d  Colour- 
D^r^  Green-Greer (common)-Green  for  Malachite-Blue  for  Ma  achite- Black  for  Mela- 
chlte-Black-Common  Canary  Batch-Canary-White  OP''?,"%Glass-Sea1,ng^^^^^ 
Flint-Flint  Glass  (Crystal  and  DemO-Achromatic  Glass-Paste  ^las^Wh.te  Enamel 
Firestone- Dead  White  (for  moons)-White  Afiate-Canary-Canary  Enamel- Index. 

A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

Prefaced  with  a  Review  of  Ancient  Glass.  By  Ernest  R.  Sufflinc. 
With  One  Coloured  Plate  and  Thirty-;  even  Illustratn  ns.  Demy  Svo. 
140  pp.  1902.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other  Countries, 
8s.  6d.  net. 

Contents. 

A  Short  History  of  Stained  Glass-Designing  Scale  Drawings-Cartoons  and  the  Cut  Line 
-Various  Kinds  of  Glass  Cutting  for  Windo^^s-The  Colours  and  Brushes  used  ,n  Glass 
Painting-Painting  on  Glass,  Dispersed  Patterns-Diapered  Patterns-Aciding-I-iring- 
Fret  Lead  Glazing— Index. 


18 


PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 
Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce- 
lain, Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col- 
oured Glasses,  together  with  a  Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  By  Felix  Hermann,  Technical  Chemist  With 
Eighteen  Illustrations.  300  pp.  Translated  from  the  German  second 
and  enlarged  Edition.  15^97.  Price  10s.  6d.  ;  India  and  Colonies, 
lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

History  of  Glass  Pai.,ting--The  Articles  to  be  Painted  :  Glass,  Porcelain,  Enamel,  Stone- 
ware, Faience- Pigments:  Metallic  P,};ments :  Antimony  Oxide,  Naples  Yellow,  Barium 
Chromate,  Lead  Chromate  Silver  Chloride,  Chromic  Oxide-Fluxes:  Fluxes,  Felspar, 
Quartz,  Purifying  Quartz,  Sedimentation,  Quenching,  Borax,  Boracic  Acid,  Potassium  and 
Sodium  Carbonates,  Rocaille  Flux  -  Preparation  of  the  Colours  for  Glass  Painting -The 
Co  our  Pastes-The  Coloured  Glasses- Composition  of  the  Porcelain  Colours-The'  Enamet 
Colours:  Enamels  for  Artistic  Worh-Metallic  Ornamentation:  Porcelain  Gilding,  Glass 
Po.^2F,T„  tI^^  the  Colours:  Remarks  on  Firing:  Firing  Colours  on  Glass,  Firing  Colours  on 
lorcelain;  The  Muffle-Accdents  occasionally  Supervening  during  the  Process  of  Firing- 
Remarhs  on  the  Different  Methods  of  Painting  on  Glass,  Porcelain,  etc.-Appendix :  Cleaning 
Old  Glass  Paintings. 


Paper  Staining. 

THE  DYEING  OF  PAPER  PULP.  A  Practical  Treatise  for 
the  use  of  Papermakers,  Papcrstainers,  Students  and  others  By 
Julius  Erfurt,  Manager  of  a  Paper  Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Papermaking  at  the  Manchester  Municipal  Technical  School  With 
Illustrations  and  157  patterns  Of  paper  dyed  in  the  pulp.  Royal 
8vo,  180  pp.  1901.  Price  15s.  ;  India  and  Colonie«.  16s.  ■  Other 
Countries,  20s.  ;  strictly  net.  Limited  edition. 
„  ^  Contents. 

Mnr^^^t^^rL  °*  iT-^-  ^^^^f''.^''^'^^J"""«  Process  of  Dyeing,  Theory  of  the 
Mordant-Colour  Fixing  JVlediums  (Mordants  -  Influence  of  the  Quality  o1  the  Water 
Used-Inorganic  Colours-Organic  Colours-  Practical  Application  of  the  Coal  Tar 
PanT/pihr.^r  n"^H*D  P'^orerties  and  their  Behaviour  to>.ards  the  Different 

Paper  Fibres- Dyed  Patterns  on  Various  Fulp  Mixtures- Dyeing  to  Shade-Index. 

Enamelling  on  Metal. 

ENAMELS  AND  ENAMELLING.  For  Enamel  Makers, 
Workers  in  Gold  and  Silver,  and  Manufacturers  of  Objects  of  Art^ 
By  Paul  Randau.  Transhitcd  from  the  German.  With  Sixteen  Illus- 
ti-ations.  Demy  8vo.  180  pp.  1900.  Price  10s.  6d. ;  India  and 
Colonies,  lis.;  Other  Countries,  12s.  ;  strictly  net. 
„  ,  „  Contents. 

Composition  and  Properties  of  Gluss-Kavv  Materials  for  the  Manufacture  of  Enamels- 
Substances  Added  to  Produce  Opacty-Fkixes-PigTients-Decolorising  Agents-Testing 
the  Raw  Materials  wih  the  Bow-pipe  Flame-Subsidiary  Materials -Preparing  the 
Materials  for  Enamel  Making-Mixing  the  Materials-The  Preparation  of  Technical  Enamels, 
The  Enamel  Mass-Appl.ances  for  Smelting  the  Enamel  Mass-Smelting  the  Charge- 
Coniposition  of  Enamel  Masses-Composition  of  Masses  for  Ground  Enamels-Composition 
of  Cover  Enamels-Prepanng  the  Articles  for  Enamelling-Applying  the  Enamel-Firing 

FhT^IiIh  w""*"  ^^''P'^'m*^  """i  'J^^  Coser  Enamel  or  Gla?e-Repairing  DefectI 

m  Enamelled  Ware-Enamelling  Articles  of  Sheet  Metal-Decorating  Enamelled  Ware- 
Speciahties  in  Enamellmg-Dial-plate  Enamelling-Enamels  for  Artistic  Purposes,  Recipes 
tor  Enamels  or  Various  Colours — Index. 

THE  ART  OF  ENAMELLING  ON  METAL.     By  W. 

Norman  Brown.    Twenty-eight  Illustrations.    Crown  8vo.     60  dd 
1900.    Price  2s.  6d. ;  Abroad,  3s.  ;  strictly  net. 
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Silk  Manufacture. 

SILK  THROWING  AND   WASTE   SILK  SPINNING. 

By  HoLLiNS  Rayner.  Demy  8vo.  170  pp.  117  Illus.  1903.  Price 
5s. ;  Colonies,  5s.  6d. ;  Other  Countries,  6s. ;  strictly  net. 

The  Silkworm— Cocoon  Reeling  and  Qualities  of  Silk— Silk  Throwing— Silk  Wastes— The 
Preparation  of  Silk  Waste  for  Degumming— Silk  Waste  Degumming,  Schapping  and  Dis- 
charging—The Opening  and  Dressing  of  Wastes-Silk  Waste  "  Drawing     or  Preparing 
Machinery— Long  Spinning-Short  Spinning-Spinning  and  Finishing  Processes-Utilisation 
of  Waste  Products— Noil  Spinning— Exhaust  Noil  Spinning. 


Books  on  Textile  and  Dyeing 
Subjects. 

THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES:  Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  from  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Royal  8vo.  1902.  Price  10s.  6d.  ; 
India  and  Colonies,  lis.;  Other  Countries,  12s.  net. 

Contents.  ^  ^ 

The  Textile  Fibres— Washing,  Bleaching,  Carbonising— Mordants  and  Mor- 
danting—Dyeing—Printing—Dressing and  Finishing. 

POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  Translated 
from  the  German  of  Anthon  Gruner.  With  Twenty-Six  Diag:rams 
in  Colours.  150  pp.  1900.  Crown  8vo.  Price  7s.  6d.  ;  India  and 
Colonies,  8s.;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Power=Loom  Weaving  in  General.  Various  Systems  of  Looms— Mounting  and 
Starting  the  Power- Loom.  English  Looms— Tappet  or  Treadle  Looms— Dobbies— 
General  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Yarn— Appendix— Useful 
Mints.    Calculating  Warps— Weft  Calculations— Calculations  of  Cost  Price  in  Hanks. 

TEXTILE  RAW  MATERIALS  AND  THEIR  CON- 
VERSION INTO  YARNS.  (The  Study  of  the  Raw 
iMaterials  and  the  Technology  of  the  Spinning  Process.)  By  Julius 
ZiPSER.  Translated  from  German  by  Charles  Salter.  302  Illus- 
trations. 500  pp.  Demy  8vo.  1901.  Price  10s.  6d. ;  India  and 
Colonies,  lis.;  Other  Countries,  12s.;  strictly  net. 

Contents. 

PART  1.— The  Raw  Materials  Used  in  the  Textile  Industry. 

Mineral  Raw  Materials.    VEOiiXAni  E  Raw  Materials.    Animal  Raw  Materials. 
PART  II.— The  Technology  of  Spinning  or  the  Conversion  of  Textile  Raw 
Materials  into  Yarn. 

Spinning  Vegetable  Raw  Materials.  Cotton  Spinning— Installation  of  a  Cotton 
Will— Spinning  Waste  Cotton  and  Waste  Cotton  Yarns— Flax  Spinning— Fme  Spinning— Tow 
Spinning— Hemp  Spinning— Spinning  Hemp  Tow  String— Jute  Spinning— Spinning  Jute  Line 
Yarn— Utilising  Jute  Waste.  . 

PART  111.— Spinning  Animal  Raw  Materials. 

Spinning  Carded  Woollen  Yarn— Finishing  Yarn— Worsted  Spinning— Finishing  Worsted 
Yarn- Artificial  Wool  or  Shoddy  Spinning— Shoddy  and  Mungo  Manufacture— Spinning 
Shoddy  and  other  Wool  Substitutes— Spinning  Waste  Silk— Chappe  Silk— Fine  Spinning— 
Index. 
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THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX- 
TILE FABRICS.  With  Reference  to  Official  Specifica- 
tions. Translated  from  the  German  of  Dr.  J.  Herzfeld.  Second 
Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo.  1902.  Price 
10s.  6d. ;  India  and  Colonies,  lis.  ;  Other  Countries,  12s. ;  strictly  net. 

^  Contents. 

Yarn  Testing:.  Determining  the  Yarn  Number— Testing  the  Length  of  Yarns— 
bxamination  of  the  External  Appearance  of  Yarn— Determining  the  Twist  of  Yarn 
and  Twist— Determination  of  Tensile  Strength  and  Elasticity  —  Estimating  the 
Percentage  of  Fat  in  Yarn- Determination  of  Moisture  (Conditioning)— Appendix. 

DECORATIVE    AND    FANCY    TEXTILE  FABRICS. 

By  R.  T.  Lord.  Manufacturers  and  Designers  of  Carpets,  Damask, 
Dress  and  all  Textile  Fabrics.  200  pp.  1898.  Demy  8vo.  132  Designs 
and  Illustrations.  Price  7s.  6d.  ;  India  and  Colonies,  8s.  ;  Other 
Countries,  8s.  6d. ;  strictly  net. 

.  ^     ^.  Contents. 

A  hew  Hinis  on  Designing  Ornamental  Textile  Fabrics— A  Few  Hints  on  Designing  Orna- 
mental Textile  Fabrics  (continued)— A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics, 
(continued)— A  Few  Hints  on  Designing  Ornamental  Textile  Fabrics  (continued)— Hints  for 
Huled-paper  Draughtsmen— The  Jacquard  Machine— Brussels  and  Wilton  Carpets— Tapestry 
Carpets— Ingrain  Carpets— Axminster  Carpets— DamasU  and  Tapestry  Fabrics— Scarf  Silks, 
and  Ribbons-Silk  Handkerchiefs— Dress  Fabrics— Mantle  Cloths— Figured  Plush— Bed  Ouilts 
— Calico  Printing. 


THEORY  AND  PRACTICE  OF  DAMASK  WEAVING. 

By  H.  KiNZER  and  K.  Walter.  Royal  8vo.  Eighteen  Folding  Plates. 
Six  Illustrations.  Translated  from  the  German.  110  pp.  1903.  Price 
8s.  6d. ;  Colonies,  9s.  ;  Other  Countries,  9s.  6d.  ;  strictly  net. 

.  Contents. 

1  Y*"""®  Sorts  of  Damask  Fabrics— Drill  (Ticking,  Handloom-made)— Whole 
Damask  for  Tablecloths— Damask  with  Ground-  and  Connecting-warp  Threads— Furniture 
Damask— Lampas  or  Hangings— Church  Damasks— The  Manufacture  of  Whole  Damask 
—Damask  Arrangement  wi;h  and  without  Cross-Shedding— The  Altered  Cone-arrangement— 
The  Principle  of  the  Corner  Lifting  Cord— The  Roller  Principle— The  Combination  of  the 
Jacquard  with  the  so-called  Damask  Machine— The  Special  Damask  Machine— The  Combina- 
tion of  T\\  o  Tyings. 


FAULTS  IN  THE  MANUFACTURE  OF  WOOLLEN 
GOODS  AND  THEIR  PREVENTION.  By  Nicolas 
Reiser.  Translated  from  the  Second  German  Edition.  Crown  8vo. 
Sixty-three  Illustrations.  170  pp  1903.  Price  5s. ;  Colonies,  5s.  6d.  ; 
Other  Countries,  6s.  ;  strictly  net. 

Contents. 

Improperly  Chosen  Raw  Material  or  Improper  Mixtures— Wrong  Treatment  of  the 
Material  in  Washing,  Carbonisation,  Drying,  Dyeing  and  Spinning— Improper  Spacing  of  the 
Goods  in  the  Loom— Wrong  Placing  of  Colours— Wrong  Weight  or  Width  of  the  Goods. 
--Breaking  of  Warp  and  Weft  Threads- Presence  of  Doubles,  Singles,  Thick,  Loose, 
and  too  Hard  Twisted  Threads  as  well  as  Tangles,  Thick  Knots  and  the  Like— Errors  in 
Cross-weaving— Inequalities,  i.e..  Bands  and  Stripes— Dirty  Borders— Defective  Selvedges- 
Holes  and  Buttons— Rubbed  Places— Creases— Spots— Loose  and  Bad  Colours— Badly  Dyed 
Selvedges— Hard  Goods— Brittle  Goods— Uneven  Goods  —  Removal  of  Bands,  Stripes 
Creases  and  Spots. 


SPINNING  AND  WEAVING  CALCULATIONS,  especially 
relating  to  Woollens.  From  the  German  of  N.  Reiser.  Thirty-four 
Illustrations.    Tables.  [/«  fl,e  press. 

Contents. 

Calculating  the  Raw  Material— Proportion  of  Different  Grades  of  Wool  to  Furnish  a 
Mixture  at  a  Given  Price-Quantity  to  Produce  a  Given  Length— Yarn  Calculations— Yarn 
Number— Working  Calculations— Calculating  the  Reed  Count— Cost  of  Weaving,  etc. 


21 


WATERPROOFING  OF  FABRICS.  By  Dr.  S.  Mierzinski- 
Crown  8vo.  104  pp.  29  Illus.  1903.  Price  5s. ;  Colonies,  5s.  6d.  ; 
Other  Countries,  6s.  ;  strictly  net. 

Contents.  ^        ,   .    .  .  p 

Introduction  — Preliminary  Treatment  of  the  Fabric -Waterproofing  with  Acetate  ot 
Alumina-Impregnation  of  the  Fabric-Drying-Waterproofing  with  '^''"^^"-Yf.f  f;"";"*? 
with  Ammonium  Cuprate- Waterproofing  with  Meialhc  Oxides-Coloured  Waterproof 
Fabrics— Waterproofing  with  Gelatine,  Tannin,  Casemate  of  Lime  and  other  Bodies-Manu- 
facture of  Tarpaulin— British  Waterproofing  Patents— Index. 

HOW  TO  MAKE  A  WOOLLEN  MILL  PAY.  By  John 
Mackie.  Crown  8vo.  76  pp.  1904.  Price  3s.  6d  ;  Colonies,  4s.  ; 
Other  Countries,  4s.  6d. ;  net. 

Blends,  Pil  s,or  Mixtures  of  Clean  Soured 'wo^)is-Dyed  Wool  Book-The  Order  Book 
—Pattern  Duplicate  Books— Management  and  Oversight-Constant  Inspection  ot  Mill  De- 
partments—Importance  of  Delivering  Goods  to  Tim-,  Shade,  Strength,  etc.— Plums. 

(For  "Textile  Soups"  sec  p.  32.) 


Dyeing,    Colour  Printing, 
Matching  and  Dye-stuffs. 

THE  COLOUR  PRINTING  OF  CARPET  YARNS.  Manual; 
for  Colour  Chemists  and  Textile  Printers.     By  David  Paterson, 
F  C  S     Seventeen  Illustrations.     136  pp.     Demy  8vo.    1900.  Pnce- 
7s.  6d.  ;  India  and  Colonies,  8s. ;  Other  Countries,  8s.  6d. ;  strictly  net- 
Contents.  ,  r 
Structure  and  Constitution  of  Wool  Fibre-Yarn  Scouring-Scoi.rinji  Alaterials-Water  tor- 
Scourmg-Bleaching  Carpet  Yarns-Colour  Making  for  Yarn   Printing- Colour  Printing.. 
Pastes-Colour  Recipes  fir  Yarn  Printing- Science  of  Colour  Mixing-Matchmg  of  Colours 
-"Hank"  Printing-Printing  Tapestry   Carpet  Yarns-Yarn  Printing-Steaming  Printed 
Yarns- Washing  of  Steamed  Yarns-Aniline  Colours  Suitable  for  Yarn  Printing-Glossary  of 
Dyes  and  Dye-wares  used  in  Wood  Yarn  Printing— Appendix. 

THE  SCIENCE  OP  COLOUR  MIXING.  A  Manual  in- 
tended tor  the  use  ot  Dyers,  Calico  Printers  and  Colour  Chemists.  By 
David  Paterson,  F.C.S.  Forty-one  Illustrations,  Flwe  Coloured  Plates, 
and  Four  Plates  showing  Eleven  Dyed  Specimens  of  Fabrics.  132 

pp.  Demy  8vo.  1900.  Price  7s.  6d. ;  India  and  Colonies,  8s. ;  Other- 
Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Colour  a  Sensation;  Colours  of  Illuminated  Bodies;  Colours  of  Opaque  and  Transparent 
Bodies-  Surface  Colour-Analysis  of  Light;  Spectrum;  Homogeneous  Colours :  Ready 
Method  of  Obtaining  a  Spectrum-Examination  of  Solar  Spectrum ;  The  Spectroscope  and 
Its  Construction  ;  Colourists'  Use  of  the  Spectroscope-Colour  by  Absorption  •  S°'utions  and 
Dyed  Fabrics;  Dichroic  Coloured  Fabrics  in  Gaslight-Colour  Primaries  of  the  Scientist 
vc  rsvs  the  Dyer  and  Artist ;  Colour  Mixing  by  Rotation  and  Lye  Dyeing ;  Hue,  Purity,,. 
Brthtness;  Tints;  Shades,  Scales,  Tones,  Sad  and  Sombre  Colours-Colour  Mixing ;  Pure 
and  Impure  Greens,  Orange  and  Violets;  Large  Variety  ot  Shades  from  few  Colours  Con- 
sideraTion  of  the  Practical  Primaries ;  Red,  Yellow  and  Blue-Secondary  Colours ;  Nomen- 
clature o?  Violet  and  Purple  Group;  Tints  and  Shades  of  Violet:  Changes  Artihcia^^  ^ 
-Tertiary  Shades  ;  Broken  Hues;  Absorption  Spectra  ot  Tertiary  Shades— Appendix  .  Four 
Plates  w  ith  Dyed  Specimens  Illustrating  Text— Index. 

DYERS'  MATERIALS  :  An  Introduction  to  the  Examination, 
Evaluation  and  Application  of  the  most  important  Substances  used  irv 
Dyeing,  Printing,  Bleaching  and  Finishing.  By  Paul  Heerman,  Ph  D. 
Translated  from  the  German  by.  A  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond  )  Twenty-four  Illustrations.  Crown  8vo.  150  pp.  1801.  Price 
5s  •  India  and  Colonies,  5s.  6d.  ;  Other  Countries,  6s. ;  strictly  net. 
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COLOUR  MATCHING  ON  TEXTILES.  A  Manual  in- 
tended for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis- 
piece.   Twenty-nine  Illustrations  and  Fourteen  Specimens  Of  Dyed 

Fabrics.  Demy  8vo.  132  pp.  1901.  Price  7s.  6d.;  India  and  Colonies, 
8s. ;  Other  Countries,  8s.  6d. ;  strictly  net. 

Contents. 

Colour  Vision  and  Structure  of  the  Eye-Perception  of  Colour- Primary  and  Comple- 
'™?P.'?''y  Colour  Sensations-Daylight  for  Colour  Matching-Selection  of  a  Good  Pure  Licht 
—Diffused  Daylight,  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight,  etc  etc — 
Matching  of  Hues— Purity  and  Luminosity  of  Colours— Matching  Bright  Hues— Aid  of  Tinted 
Films-Matching  Difficulties  Arising  from  Contrast-Examination  of  Colours  by  Reflected 
AT  .  u"^"  Lights-Effect  ot  Lustre  and  'transparency  of  Fibres  in  Colour  Matching 
—Matching  of  Colours  on  Velvet  Pile-Optical  Properties  of  Dye  stuffs  Dichroism.  Fluor- 
escence-Use of  Tinted  Mediums-Orange  Film— Defects  of  the  Eye— Yello^^  ing  of  the  Lens 
-Colour  Blindness,  etc.-Matching  of  Dyed  Silk  Trimmings  and  Linings  and  Bindings-Its 
Difficulties— Behaviour  of  Shades  in  Artificial  Light— Colour  Matching  of  Old  Fabrics  etc  — 
Examination  of  Dyed  Colours  under  the  Artificial  Lights-Electric  Arc,  Magnesium  and  Dufton, 
/!^u"^lv,^'^'"^'  ^e's'^^'^h'  Acetylene,  etc.-Testing  Qualities  of  an  Illuminant-Influence 
ot  the  Absorption  Spectrum  in  Changes  of  Hue  under  the  Artificial  Lights— Study  of  the 
■Causes  of  Abnormal  Modifications  of  Hue,  etc. 


COLOUR:  A  HANDBOOK  OF  THE  THEORY  OF 
COLOUR.  By  George  H.  Hurst,  F.C.S.  With  Ten 
Coloured  Plates  and  Seventy-two  Illustrations.  160  pp.  Demy  8vo 
1900.  Price  7s.  6d. ;  India  and  Colonies,  Ss. ;  Other  Countries  8s  6d  " 
strictly  net.  '  ' 

Contents. 

Colour  arid  Its  Production-Cause  of  Colour  in  Coloured  Bodies— Colour  Pheno= 
Dls1^n^-^e?srren7!j?  C^o'l^.'''^^      Li.ht-Contrast-Colour  in  DecoVti?„\"„°d 


THE  DYEING  OF  COTTON  FABRICS:  A  Practical 
Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyemg  Machinery.  Demy  8vo.  1901.  Price  7s.  6d  ■  India 
and  Colonies,  8s.  ;   Other  Countries,  8s.  6d.  ;  strictly  net. 

Contents. 

Structure  and  Chemistry  of  the  Cotton  Fibre-Scouring  and  Bleaching  of  Cotton-Dyeing 
Machinery  and  Dyemg  Manipulations -Principles  and  Practice  of  Cotton  Dyeing-Direct 
Dyeing;  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts :  Direct  Dyeing  oflovved  by 
Fixation  with  Developers;  Direct  Dyeing  followed  by  Fixation  with  CouplersVoye  ng  on 
^fbr".',''.  nZ   ar  °"  Mordant;  Production  of  Colour  Direct  upon  CoUon 

^,>«'"«  Cotton  by  Impregnation  with  Dye-stuff  Solution-Dyeing  Union  (M  xed  Cotton 
^nd  Wool  Fabrics-Dyeing  Half  Silk  (Cotton-Silk,  Satin)  Fabrics-Operat  ons  follow  n^ 
Dyemg-VVashing,  Soaping,  Drying -Testing  of  the  Colour  of  Dyed  Fabrics-Experimental 
Dyeing  and  Comparative  Dve  Testing -Index.  i-xperimenuai 
,.7!'^  contains  numerous  recipes  for  the  production  on  Cotton  Fabrics  of  all  kinds  of  a 

great  range  ot  colours. 


THE  DYEING  OF  WOOLLEN  FABRICS.  By  Franklin 
Beech  Practical  Colourist  and  Chemist.  Thirty-three  Illustrations 
Demy  8vo.  228  pp.  1902.  Price  7s.  6d. ;  India  and  Colonies,  8s.- 
Other  Countries,  8s.  6d.  net. 
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Contents. 

The  Wool  Fibre— Structure,  Composition  and  Properties— Processes  Preparatory  to  Dyeing-, 
-Scouring  and  Bleaching  of  Wool-Dyeing  Machinery  and  Dyeing  Man.pulations-Loose 
WoorDyfing,  Yarn  Dyeing  and  Piece  Dyeing  Machinery-The  Principles  and  Practice  of 
Woo  Dye  ng-PropertL  of  Wool  Dyeing-Methods  of  Woo  Dyemg-Groups  of  Dyes- 
Dyeing  ^Hth  the  Direct  Dyes-Dyeing  with  Basic  Dyes-Dyeing  with  A^cd  Dyes-Dye  ng 
with  Mordant  Dyes-Level  Dyeing- Blacks  on  Wool-Reds  on  Wool-Mordanting  gf  Wool- 
Oran«  Shades  on  Wool-Yellow  Shades  on  Wool-Green  Shades  on  Wool-Blue  Shades  o^ 
Wool-Violet  Shadrs  on  Wool-Brown  Shades  on  Wool-Mode  Colours  on  Wool-Dyemg 
Un^n  (Mixed  Cotton  Wool)  Fabrics-Dyeing  of  Gloria- Operations  following  Dyeing- 
WaXng  Soaping!  Drying-Experiment  Dyeing  and  Comparative  Dye  Testmg-Tesfng  oF 
the  Colour  of  Dyed  Fabrics— Index. 

Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND  COTTON. 

Translated  from  the  French  of  M.  Hellot,  M.  Macquer  and  M.  le 
PiLEUR  D'Apligny.  First  Published  in  English  in  1789.  Six  Plates. 
Demy  8vo.  446  pp.  1901.  Price  5s.;  India  and  Colonies,  5s.  6d.  ;. 
Other  Countries,  6s. ;  strictly  net. 

Contents. 

Part  I  The  Art  of  Dyeing  Wool  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
Part  II  The  Art  of  Dyeing  Silk.  Part  III  ,  The  Art  of  Dyeing  Cotton  and  Linei» 
Thread,'  together  with  the  Method  of  Stamping  Silks,  Cottons,  etc. 

THE  CHEMISTRY  OF  DYE-STUFFS.  By  Dr.  Georg  Von 
Georgievics  Translated  from  the  Second  German  Edition.  412  pp. 
Demy  8vo.  1903.  Price  10s.  6d. ;  India  and  Colonies,  lis.;  Other 
Countries,  12s. ;  strictly  net. 

Contents.  ^  <•        .  «  tv,^ 

Introduction-Coal  Tar-Intermediate  Products  in  the  Manufacture  of  Dye-stutts— ihe 
Artificial  Dye  stuffs  (Coal-tar  Dyes)-Nitroso  Dye  stuffs-Nitro  Dye  stuffs-Axo  Dye-stuffs- 
Substan  iv4^  Cotton  ^  Dye-stuffs  -  Azoxystilbene  Dye  stuffs  -  Hydrazones  -  Ketoneimides  - 
Triphenyh^thane  Dye  stuffs-Rosolic  Acid  Dye-stuffs- Xanthene  Dye-stuffs-Xanthone  Dye- 
stuffs-Flavo  es-OxyUetone  Dye-stuffs-QuinoIine  and  Acridine  Dye-stuffs -Quinonimide 
or  Diphen'ramfne  Dye-stuffs-The  Azine  Group:  Eurhodines,  Saf-nines  and  Indu  in^^^^^ 
Eurhodinel-  Safranines  -  Quinoxalines-  Indigo  -  Dye-stuffs  of  Unknown  Constitution- 
Sulphur  or  Sulphine  Dye  staffs-Development  ot  the  Artificial  Dye  stuff  Industry- 1  he 
Natural  Dye-stuffs— Mineral  Colours— Index. 


Bleaching  and  Washing. 

A  PRACTICAL  TREATISE  ON  THE  BLEACHING  OF 
LINEN  AND  COTTON  YARN  AND  FABRICS.  By 

L  Tailfer,  Chemical  and  Mechanical  Engineer.  Translated  from  the 
French  by  John  Geddes  McIntosh.  Demy  8vo.  303  pp.  Twenty 
Illusts.  1901.  Price  12s.  6d. ;  India  and  Colonies,  13s.  6d. ;  Other 
Countries,  15s.;  strictly  net. 

Contents.  ^  , 

General  Considerations  on  Bleaching-Steeping- Washing :  End  and  Importance- 
Roller  Washing  Machines-Wash  Wheel  (Dash  Wheel)- Stocks  or  Wash  Mill--Squeezing- 
Lye  Boiling-Lye  Boiling  with  Milk  of  Lime-Lye  Boiling  with  Soda  Lyes-Description  of 
Lye  Boilinf  Kei^rs-Operations  of  Lye  Boiling-Concentration  of  Lyes-Mather  and  P^^^^^ 
Keir- Description  of  the  Keir- Saturation  of  the  Fabrics-Alkah  used  in  Lye  Boiling- 
ExamplesTf  Processes-Soap-Action  of  Soap  in  Bleaching-Quality  and  Quantity  of  Soaps 
to  use  in  tte  Lye-Soap  Lyes  or  Scalds-Soap  Scouring  Stocks-Bleaching  on  Grass  or  on 
he  Bleach  ng  Green  or  Lawn-Chemicking-Remarks  on  Chlorides  and  their  Decolour^ 
sing  Action-Chemicking  Cisterns-Chemicking-Strengths,  etc.-Sours-Properties  of  he 
Acids-Effects  Produced  by  Acids-Souring  Cisterns-Drying-Drying  by  Steam-Drying 
by  Hot  Air-Dry^I^  Fabrics  in  Bleaching-Yarn  Mildew-Fermentation 

-Iron  Rust  Spots-Spots  from  Contact  with  Wood-Spots  incurred  on  the  Bleaching  Green 
-Damages  arising  from  the  Machines-Examples  of  Methods  used  ,n  Bleaching-Linen- 
Cotto™-The  Valuation  of  Caustic  and  Carbonated  Alkali  (Soda)  and  General  Info-mation 
Regarding  these  Bodies-Object  ot  Alkalimetry-Titration  of  Carbonate  of  Soda--Com- 
l  arltive  Table  of  Different  Degrees  of  Alkalimetrical  Strength-F.ve  Problems  relative  to- 
Carbonate  of  Soda -Caustic  Soda,  its  Properties  and  Uses-Mixtures  of  Carbonated  and 
Caust"c  Alkali-Note  on  a  Process  of  Manufacturing  Caustic  Soda  and  Mixtures  of  Caustic 
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and  Carbonated  Alkali  (Soda)— Chlorometry— Titration— Wagner's  Chlorometric  Method — 
Preparation  of  Standard  Solutions — Apparatus  for  Chlorine  Valuation— Alkali  in  Excess  in 
Decolourising  Chlorides— Chlorine  and  Decolourising  Chlorides  — Synopsis— Chlorine — 
■Chloride  of  Lime — Hypochlorite  of  Soda — BrochoUi's  Chlorozonc — Various  Decolourising 
Hypochlorites— Comparison  of  Chloride  of  Lime  and  Hypochlorite  of  Soda — Water — 
Qualities  of  Water— Hardness— Dervaux's  Purifier— Testing  the  Purified  Water— DifFerenit 
Plant  for  Purification— Filters— Bleaching  ot  Yarn— Weight  of  Yarn— Lye  Boiling — 
'Chemicking— Washing— Bleaching  of  Cotton  Yarn— The  Installation  of  a  Bleach  Works — 
Water  Supply  —  Steam  Boilers— Steam  Distribution  Pipes — Engines— Keirs— Washing — 
Machines— Stocks— Wash  Wheels— ChcmicUmg  and  Souring  Cisterns— Various— Buildings — 
Addenda — Energy  of  Decolourising  Chlorides  and  Bleaching  by  Electricity  and  Ozone — 
Energy  of  Decolourising  Chlorides— Chlorides — Production  of  Chlorine  and  Hypochlorites 
by  Electrolysis— Lunge's  Process  for  increasing  the  intensity  of  the  Bleaching  Power  olf 
■Chloride  of  Lime — Trilfer's  Process  for  Removing  the  Excess  of  Lime  or  Soda  from  De- 
■colourising  Chlorides — Bleaching  by  Ozone. 


Cotton  Spinning  and  Combing. 


"COTTON  SPINNING  (First  Year).  By  Thomas  Thornley, 
Spinning  Master,  Bolton  Technical  School.  160  pp.  Eighty-four  Illus- 
trations.   Crown  8vo.    1901.    Price  3s. ;  Abroad,  3s.  6d.  ;  strictly  net. 

Contents. 

Syllabus  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute— Cultiva- 
•tron,  Classification,  Ginning,  Baling  and  Mixing  of  the  Raw  Cotton— Bale-Breakers,  Mixing 
Lattices  and  Hopper  Feeders— Opening  and  Scutching— Carding— Indexes. 
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